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I. l.ntroduction 
Seismic observations at Syowa Station (69.0°S, 39.6°E), East Antarctica were started using 
a short-period seismometer with I .0 s natural period in 1959 (Eto, 1962). A long-period 
seismograph was installed and phase readings of teleseismfo events (i.e., detection of arrival 
times and amplitudes for significant seismic phases) have been reported in near real-time to the 
United States Geological Survey (USGS) and to the International Seismological Centre (lSC) 
since 1967 (Kaminuma et al., 1968). A three-component broadband seismometer (STS-1; 
Wielandt and Steim, 1986) was installed in 1989, in order to contribute to the Federation of 
Digital broadband Seismograph Networks (F'DSN; http://www.fdsn.org), together with the other 
key stations of the PACIF'JC2 I Japanese regional network. A distribution map of the FDSN 
stations in Antarctica is shown in Fig. I. 
All of the observation systems at Syowa Station were maintained in 2007 by one of the 
authors (S. lwano) throughout the wintering season of the 48th Japanese Antarctic Research 
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Expedition (JARE-48). In this report, we introduce the seismic observations in 2007, scaled 
read-out travel-time data and detected teleseismic earthquake list, followed by the procedures 
for public use via internet service. 
2. Observations 
The original seismic observation systems at Syowa Station were replaced with the current 
operating ones by one of the authors (M. Kanao) in 1997 (Kanao, 1999). The block diagram 
of the current recording system is illustrated in Fig. 2. 
2.1. Seismographic hut and seismographs 
Seismic observations at Syowa Station have been carried out mainly by two types of 
seismometers. One is called a short-period seismometer (HES) with 1.0 Hz eigenfrequency of 
the pendulum which has been operated since 1967 (Kaminuma et al., 1968). The overall 
frequency responses and the magnifications of the HES seismographs (Hagiwara, 1958) are 
shown in Fig. 3. Another is a three-component broadband seismometer (Streckeisen STS-1) 
with digital recording system which bas been operating since 1990 (Nagasaka et al., 1992). The 
amplitude and phase responses for the velocity output (BroadQand; BRB) are shown in Fig. 4 
( after Streckeisen and Messegeraete, 1987). 
The seismographic hut was re-constructed in 1996 and all of the sensors were moved inside 
it in 1997. The new but is located about 200 m north from the old vault, with geodetic 
coordinates of69°00'24.0"S, 39°35'06.0"E and elevation 20 m above mean sea level. Since the 
long-period output signals from the broadband seismographs can be affected by variations in 
temperature and atmospheric conditions, the seismometers were installed in the thermally 
insulated small room of the hut. In addition, the whole surface of the hut was covered by 
titanium in order to maintain constant temperature. 
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Seismic signals of the HES and STS-1 are transmitted to the Earth Science Laboratory 
(ESL) via analog cables 600 m in length through the main buildings ofSyowa Station. 
2.2. Acquisition system at Earth Science Laboratory 
Three-component analogue outputs by HES have been digitized at 200 Hz sampling 
frequency by a 24-bit analog-to-digital (AID) converter, generating triggered signals of 80 and 1 
Hz r e -sampling data and 20 Hz continuous outputs. Signals of a three-component broadband 
STS-1 have also been digitized to create triggered output of 80 Hz re-sampling data and 
continuous outputs of 20, I ,  0.1 and 0.01 Hz data, respectively. All the waveform data were 
formatted as a Mini_SEED volume, which is a standard format for data exchange in global 
seismology. The digitized data are automatically transmitted from the AID converter to a 
workstation via TCP/IP protocol. All data are stored in the 40 GB hard-disk of the workstation, 
then copied into DAT or 8 mm tape at three months' intervals. The recording status of the 
AID converter has been continuously monitored by a personal computer via an RS-232C serial 
port. 
Remote-centering operation of the mass position for the STS-l sensors can be carried out 
by keyboard commands from the computer using 'Kermit'. The reference clock for the new 
system bas been calibrated to Coordinated Universal Time (UTC) by detecting time codes by 
GPS. Thermal pen-recorders for the HES and BRB output of the STS-1 have been operated 
for monitoring at ESL. Boom-POSition output (POS) of the STS-1 seismograph has been 
monitored by RD2212 type analogue-recorder, together with the temperature in the sensor room. 
2.3. Data transmission via INTELSAT 
Digital waveforms of both broadband and short-period seismographs have been transmitted 
via INMARSAT telecommunication link from Syowa Station to the National Institute of Polar 
Research (NIPR) since 1993. Waveform data transmission was greatly improved by using an 
INTELSAT communication link established in February 2004. During the 2006 winter season, 
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continuous data of both HES and STS-1 with 20 Hz sampling were automatically transmitted to 
NIPR once a day from the acquisition workstation. The UUCP protocol has been used for the 
data transfer. 
In addition to remote monitoring operation of the data acquisition system from NIPR, 
Internet access to Syowa facilities has significantly advanced since 2005 via the lNTELSA T 
system. Moreover, a web-camera using the Station LAN was installed inside ESL, followed 
by the improvement of monitoring of the analogue recorders when nobody can access the ESL 
during bad weather. 
3. Data 
By using the waveform data transmitted via INTELSAT, the arrival-time information on the 
major seismic phases (here we say 'read-out data') is regularly reported from NIPR to 
USGS/NEIC via email, for contributions to the Preliminary Determination for Epicenters (PDE) 
weekly & monthly bulletins. The Quick Earthquake Determination (QED) services offered from 
NETC have been used to identify the seismograms of teleseisrnic events. The arrival-time data 
and corresponding hypocentral data of the teleseismic events are listed in this report. 
The phase arrival-times of teleseisrnic events were detected on the short-period digital 
monitoring seismograms. Most phases were scaled on the vertical component; only clear 
phases of shear waves were scaled on the horizontal components. These phases were 
identified by comparing the observed travel-time with the calculated time within a time 
difference of 3 s. The phases identified as P -and S -waves are listed in Table 1. The phase K 
denotes the PKP phase, which can be identified within 3 s of the time difference by comparing 
the observed travel-time with the calculated time. X denotes the clear phase whose wave type 
can be identified but the observed travel time was within 3-10 s of the calculated time. 
Symbols E and I in the phase column denote emergent and sharp onsets, respectively. The 
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initial ground motion is denoted by + for upward and - for downward motion. Arrival 
time is given in UTC and the accuracy of the read-out data is 0.2 s. The teleseismic events 
identified in the PDE are labeled by the serial numbers (#-xxx) in the table. These serial 
numbers correspond to those in Table 2. The events without serial numbers are teleseisms 
whose locations have not been determined by NEIC. 
The list of hypocentral parameters for individual teleseismic events is presented in Table 2, 
identified by the same serial numbers as given in the remarks in Table I. Figure 5 shows the 
hypocenters of the teleseismic events whose initial phases were detected at Syowa Station. 
4. Publication 
The seismic waveform data are continuously transmitted to NIPR and stored in the data 
library server, and are accessible upon request by [nternet service and/or UNIX formatted media 
(i.e., CD-R, DAT, 8 mm-tape, etc.). The present authors hereby grant permission for use of 
these data in scientific papers. All kinds of archived seismic data (arrival times, 
hypocenter, waveform data by analog & digital, related document reports) of Syowa 
Station have been accumulated and are available from the data library server (POLARIS, 
URL; http://polaris.nipr.ac.jp/-pseis/syowa). These can be accessed by use of the 'ftp' 
command with password. If you are interested in using these data for scientific 
purposes, please contact kanao@nipr.acjp concerning availability. 
Archived data that have passed two years since the JARE observation period are 
stored and freely available from both the NIPR ftp site and the PACIFIC21 center of the 
Japan Marine Science and Technology Agency. Any questions concerning data availability 
from PACIFlC21 shall be directed to y-ishihara@jamstec.gojp. 
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S. Data Processing Staff 
The seismic observation system at Syowa Station was designed by M. Kanao and K. 
Shibuya ofNIPR. Ms. A. Ibaraki kindly assisted in preparing this data report. Readers can 
refer to the following URL site below for the data directory and access: 
http://polais.nipr.acJp/-pseis/syowa. 
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Fig. 2. Block diagram of new recording system for the STS and HES seismographs at Syowa Station. Left figure: 
Seismographic room; Right figure: Earth Science Laboratory. 
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Fig. 3. Over-all frequency responses of the HES seismographs. (Modified after Hagiwara, 1958). 
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Fig. 4. Amplitude responses (upper figure) and phase responses (lower figure) for the velocity (BRB) output of the 
broadband seismograph (STS) in the two distinct signal modes of 20 s and 360 s (after Streckeisen and 
Messegeraete, 1987). 
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Date Phase Time 
h m  
J a n .  
-EPZ 0030 
2 + I PZ 1 6 2 6  
2 - I PcPZ 1 6 2 6  
3 +EPZ 0946  
3 +EPZ 1 2 6 9  
3 -EPcPZ 1 25 9  
3 -EpPZ  1 3 0 0  
3 -EsPZ 1 3 0 0  
3 +EPZ 2327 
3 -EPZ 2335  
4 -EpPZ 0940 
4 +EPZ 1 2 1 9  
5 -EPZ 0844 
5 -EPZ 1 466 
5 -Es PZ 1 4 5 7  
6 +EPZ 1 1 23 
6 -EsPZ  1 1 23  
6 -EPZ 2 1 07  
6 -EPcPZ  2 1 0 7  
6 -EPZ 2 3 3 5  
7 -EPPZ 0 1 4 1  
7 +EPK i KPZ 0 2 1 0  
7 -EPZ 1 1 0 6  
7 +EpPZ  1 1 06 
7 -EPZ 1 3 1 9  
7 -EPl 1 9 26  
7 +E p PZ 1 9 28  
7 -EPZ  1 9 5 2  
7 +EPZ 1 9 5 2  
8 -EP Z 0057  
8 +EPZ  0235  
8 - I P Z 1 3 0 1  
8 - I PcPZ  1 3 0 1  
8 +EXZ  1 73 6  
8 +El'K i K PZ 1 74 0  
8 +EPPZ 1 7 4 1  
Table 1. List of phase arrival-time data in 2007. 
Remarks Date Phase Time 
h m  
8 - I PZ  2 1 04 
22 .  2 11- 1  8 -IPcPZ  2 1 04  
34 .  8 #-2 8 ES l 1  2 1 1 4 
3 5 .  4 #- 2 9 -EPZ 0240 
28 .  5 #-3 9 + I P Z  1 6 1 0 
6 4 .  6 #-4 1 0  -EPKPdfZ 1 0 2 1  
5 8 .  6 #-4  1 0  - EXZ  1 02 1  
0 5 .  0 #-4 1 0  +EPZ  1 0 32  
08 .  6 #-4 1 1  +EXZ 0 4 4 7  
1 8 .  2 1 1  -EPZ 0903 
2 3 .  6 #-5 1 1  -EX Z  0903  
1 5 . 0 #-6 1 1  +EP Z 1 4 4 3  
2 5 .  6 1 1  +EpPZ  1 414 
28 .  8 1 1  ESH  1 4 5 4  
5 8 .  8 #-7 1 1  -EPZ 1 844 
53 .  0 11- 7  1 1  +EPZ 2 1 1 4 
02 . 0 #-8 1 1  -EPZ 23 1 3  
09 .  6 #-8 1 2  +EPZ 0454 
4 1 .  0 11-9 12 -EPZ 06 1 0  
4 3 . 8  11-9 1 2  +EPZ 1 244  
1 8 . 4 1 2  +EPZ 1 4 1 3  
1 9 .  6 11- 1 0 1 3  +EPZ 0440 
1 2 . 8 11 - 1 1 1 3  - I PK P d fZ 0442  
5 3 . 4 11- 1 2 1 3  +EPPZ 0632  
1 7 . 2 #- 1 2  1 3  +EPPZ 0 7 0 7  
0 9 . 8 1 3  -EPZ 0937  
0 2 . 0 11- 1 3  1 3  -EPKP d fZ 0938  
0 5 . 3 IH 3 1 3  -EPK i K PZ  093 8 
1 8 .  0 1 3 -EPZ 0957  
37 .  5 1 3  -EPKPdfZ 1 7 56 
4 0 . 4 1 3  -EpPK i K PZ 1 7 66 
0 5 .  0 IH 4 1 3  +EPd i ffZ 1 9 54 
1 7 .  0 11- 1 6  1 3  -EPKPdfZ 1 95 7  
20 . 2 ff- 1 5 14  -EPZ  0 6 1 5  
2 7 .  6 #- 1 6  1 4  +EPZ 1 5 52 
20 .  2 #- 1 6  1 4  -EsPZ  1 5 5 3  
0 1 .  8 #- 1 6  1 4  -EPZ 1 60 6  
Remarks 
s 
2 7 .  8 11- 1 7 
30 .  5 ff- 1 7  
39 .  6 IH 7 
0 7 .  5 
54 .  2 
1 2 .  0 #- 1 8  
52 . 6 11- 1 8  
02 . 0 
25 . 6 IH 9 
1 1 .  4 11-2 0 
20 . 0 #-20  
5 8 . 0 #-2 1  
0 4 . 3 #-2 1  
3 5 . 0 #-2 1 
0 3 . 0 
0 5 .  6 
3 9 . 9 
0 2 . 0 #-22 
J O .  2 
3 1 .  6 
3 7 .  0 #-23 
3 2 . 0 
4 8 .  0 #-24 
2 3 . 8 #-2 5  
08 .  0 #-26 
49 . 8 
0 1 .  8 #-2 7  
0 3 ,  4 #-2 7 
25 .  0 
32 .  6 #-28  
48 .  0 #- 2 8  
26 .  8 11-2 9  
0 2 .  6 #-29  
2 1 .  0 11-3 0  
50 . 4 #-3 1 
2 1 .  6 #-3 1 
2 1 .  4 
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Date Phase Time Remarks Date Phase T i me Remarks 
h m  s h m  s 
1 5  +EPZ 07 0 0  2 9 .  0 20 - EPPZ 0 3 0 1  3 3 .  6 #-44 
1 5  +EPZ 0 7 0 0  3 6 .  4 20  ESH 0308 26 .  2 11-44 
1 5  +EPZ 0804 2 1 .  5 20  -EPZ 062 7 3 7 .  8 #-4 5 
1 5  +EPZ 1 02 4  4 7 . 0 #-32  20  -I pPZ 0627  40 .  8 #-45  
1 5  +EXZ 1 1 4 3  1 5 .  6 #-3 3  2 0  ESH 063 2 6 5 .  0 11-45  
1 5  -EPZ 1 2 0 3  0 2 ,  0 20  -EPZ 0646 56 .  0 
1 5  -EPZ 1 6 1 9  3 4 .  8 2 0  +EPZ 2338  49 .  0 
1 5  +EPZ 1 6 1 9  3 9 .  2 2 1  + EPZ 0350 23 .  8 
1 5  +EPZ 1 7 3 7  1 3 .  8 11-3 4  2 1  +EPZ 1 1 4 0  4 1 .  0 11- 4,6 
1 5  -EPcPZ 1 7 3 7  1 8 .  8 11- 3 4  2 1  + IPcPZ I 1 4 0  4 -2 .  4 11-46 
1 5  -EPKPdfZ 1 8 3 6  3 8 .  8 11-3 5 2 1  + I pPZ 1 1 4 0  48. 4 11-4 6  
1 5  +EPK i KPZ 1 8 3 6  39 .  8 11-35  2 1  ESH 1 1 5 1  32 . 0 
1 5  -EPZ  2 1 1 2  56 .  6 11-3 6  2 1  +EPZ 1 1 06 2 3 . 0 
1 5 +EpPZ 2 1 1 3  2 1 .  6 #-3 6  2 1  +EPZ 1 2 1 6  0 7 . 8 #-4 7 
1 6  +EPZ 1 8 1 9  1 7 .  4 #-37  2 1  +EpPZ 1 2 1 6  1 0 . 0 #-47  
1 6 +EsPZ 1 8 1 9  49.  6 #-3 7  2 1  -EPZ 1 2 2 3  4 3 . 6 #-4 8 
1 6  +EP PZ 1 822  52 .  3 #-3 7  2 1  -EPc P Z 1 2 2 3  4 4 .  8 #-48 
1 6  +EPZ  1 84 9  03 . 6 #-38  2 1  +EPZ 1 2 3 1 0 6 .  0 
1 7  -EPZ 0 1 28 2 0 . 0 2 1  -EPZ 1 2 4 5  3 3 . 8 #-49 
1 7 -EPZ 044 1 1 6 . 6 l!-39 2 1  -EPc PZ 1 2 4 5  3 5 .  2 11-49 
1 7  +EpPZ 044 1 4 1 .  2 11-39 2 ]  +EPZ 1 3 0 3  1 0 . 8 #-60 
1 7  +EPZ 2 1 0 5  3 8 , 6 2 1  +EPZ 1 3 2 1  3 0 .  2 #- 5 1  
1 7  - I PZ 233 1 0 0 .  1 2 1  +EpPZ 1 3 2 1  3 4 .  9 #-5 1 
1 7  - I PZ 23 3 1 1 1 .  0 2 1  +EpPZ 1 32 5  3 0 .  0 #-52  
1 8 -EPZ 0345  0 0 . 4 #-4 0 2 1  +EpPZ 1 3 2 8  J O . 0 #-5 3  
1 8  +EpPZ 0345  1 4 . 0 #-4 0 2 1  +EPZ 1 3 5 6  6 0 .  0 11-5 4 
1 8  +EPZ 0 5 5 4  1 6 .  0 #-4 1  2 1  - EpPZ 1 356 55.  0 #-5 4 
1 8  +Ep PZ 0654  43 .  8 11-4 1 2 1 -EPZ 1 408  15 .  0 #-5 5  
1 8  -IXZ  1 53 9  0 1 . 0 #-42  2 1  +EPZ 1 423  34 . 4 11-5 6 
1 8  -EPcPZ 1 63 9  l l .  0 #-4 2 2 1  +EPZ 1424  39 .  5 #-5 7  
1 8  +EPZ 1 744  1 6 . 7 2 1  -EPZ 1 42 7  05 . 6 #-5 8  
1 8  +EPZ 1 8 1 1 22 .  0 2 1  -EPZ 1 440  4 7 . 0 #-59  
1 9  +EPZ  0 255 53 .  0 #-43  2 1  +EPPZ 1 444  2 0 . 0 #-69 
1 9  + [ p P Z  0 2 5 6  0 3 .  0 ll-43  2 1  +EPZ 1 4 6 2  1 6 .  2 #-60 
2 0  - I P Z  0 2 6 8  J O. 4 11-4 4  2 1  +EPc PZ 1 4 5 2  1 8 . 0 11-60 
2 0  - I Pc PZ 0258  1 3 .  0 #-4 4 2 1  -EPZ 1 5 0 9  3 4 .  8 ff-6 1 
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Date Phase T ime Remarks Date Phase T i me Remarks 
h m  s h m  s 
2 1  +EPZ 1 525 34 . 8 11-62 23  +EPZ 1 1 2 7  4 1 .  4 
2 1  -EpPZ 1 5 2 5  3 8 . 0 11-62 23  -EPZ  1 2 2 9  3 3 .  2 11-8 1 
2 1  +EPZ 1 64 5  5 4 . 0 11-63 23  -EPc PZ 1 2 2 9  3 4 .  4 #-8 1 
2 1  +EPcPZ 1 64 5  5 5 . 8 #- 6 3 2 3  - I PZ 1 728  58 .  8 11-82 
2 1  -EPZ 1 7 4 5 5 1 .  8 11-64 2 3  + I PcPZ  1 729  00 .  6 #-82  
2 1  +EP cPZ 1 74 5  5 4 .  0 11-64 2 3  +EPZ 2049 44 . 7 11-8 3 
2 1  +EPZ  2 0 0 3  4 7 .  0 #-6 5  2 3  +E pPZ 2049 67 .  0 #-8 3  
2 1  -EPcPZ 200 3  4 9 .  0 11-6 5  2 3  +EPZ 2202 1 1 . 0 
2 1  -EP Z 20 1 3  0 2 . 0 2 3  +EPZ  2 2 1 9  0 4 . 0 
2 1  +EXZ 2 1 1 5  5 6 . 8 11-66  2 3  +EPZ 2 2 52  5 4 . 0 11- 8 4  
2 1 -EPZ 23 5 8  0 7 .  4 11-6 7 2 3  - I sPZ 2 2 6 3  06 .  7 11-8 4 
2 1  +EPcPZ 235 8 J O .  8 11-67  23  +EPZ 2 308 1 2 .  5 
2 2  + IPZ 0035  49 .  8 #-68  2 4  +EPZ 0 343  4 1 .  0 
22 - I pPZ 003 5  5 4 .  0 #-68  24 +EPZ 0753  4 5 . 0 
2 2  -EPZ 0 1 1 9  39 .  6 11-6 9  2 4  -EPZ 08 5 3  2 5 . 0 #-85  
22 -EPZ 0440 04 .  8 #-70  24  - IPcPZ 0 8 5 3  2 6 . 6 #-85 
22  + l pPZ 0440 J 3 . 6 #-7 0  2 4  - I s P Z  085 3 3 1 .  0 11-85 
22  -EPZ  0446  1 4 .  0 24 -EPZ 09 4 7  29 . 0 11-86 
22 -EPZ  0446 1 5 . 4 24 +EpPZ 1 1 4 0  4 9 .  3 #-87 
22  -E PKPdfZ 1 042 4 5 . 4 11-7 1 24  -EPZ 1 4 4 4  3 0 .  0 
22 +EPZ 1 1 2 1  3 1 .  8 #-72  24 +EPZ 2348  2 3 .  5 
22 +EPcPZ 1 1 2 1  3 6 . 4 #- 72 25 -EPZ 0049 00 . 0 11-88 
22 -EPZ 1 248  1 9 .  7 #- 73  2 5  +E PZ 0 4 3 8  2 3 .  4 
22 -EPZ 1 4 3 5  0 4 .  2 #- 7 4 2 5  +EPZ 0700  22 . 2 #-8 9 
22 -EPcPZ 1 4 3 5  0 8 . 0 #-74 2 5  -EPc PZ 0700  25 .  2 #-89 
22 +EPZ 1 6 5 6  5 l .  0 # - 7 5  2 5  - E P Z  1 003 52. 4 #-90  
2 2  -EP cPZ 1 65 6  6 4 .  0 #-7 5  2 5  +EPPZ 1 1 1 8 05 . 8 #-9 1 
22  -EPZ 1 65 7  4 6 .  0 #-76  25  -EPZ 1 5 30  4 6 . 0 #-92  
22  - I P cPZ 1 6 5 7  4 7 .  2 #- 7 6 25 -EPcPZ 1 5 3 0  5 1 .  4 #-9 2 
2 2  -EPZ 1 8 2 7  4 1 .  0 #-77  25  -Ep PZ 1 5 30 5 4 . 2 #-9 2  
2 2  -EPZ 1 9 3 9  0 1 .  2 11-78  26  -EPKPabZ  00 1 8  0 3 . 2 jj-9 3  
22  +EPZ 1 9 3 9  2 1 .  2 26 +EPZ 024 7 1 1 . 6 11-94 
23  -EPZ 0348 40 .  0 jj-7 9  2 6  -EsPZ  02 4 7  2 8 . 2 #-9 4 
23 -EpPZ 0 7 1 5  0 7 ,  6 11-80  26 +EPZ 0 8 0 5  0 5 . 0 jj-96 
23 +EPZ 0 8 1 8  3 1 .  0 26 EPZ 1 1 5 7  2 8 .  0 #-96 
23  +EPZ 0834  2 1 . 4 26  -EPc PZ 1 1 5 7  2 9 .  8 #-96 
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Table I. Continued. 
Date Phase T i me Remarks Date Phase Time Remarks 
h m  s h m  s 
26 +EPZ 1 203 07 .  0 2 9  +EPZ 0326  1 1 . 4 
26  +E P Z  2057 36 .  2 11-97  2 9  +EPZ 0434 1 2 . 4 
26  +EPZ  2349  18 .  4 29 -EPZ 0 6 1 6  0 6 .  8 11- 1 09 
2 7  -EXZ 0 459  40 .  4 29 +EPZ  09 1 0  57 . 7 
27 +EP Z  0 5 3 9  5 4 .  6 11-9 8 2 9  -EP Z 09 1 1  04 .  0 
2 7 -EP cPZ 0 6 3 9  6 9 .  0 11-98  29 -EP Z 1 64 3  38 . 0  
2 7  -EpPZ  0540  24 . 8 11-9 8 29 +EPZ 1 7 1 4  4 4 . 6 
2 7 -EPPZ 0643  08 .  0 11-98  29 -EP Z 200 1 1 1 . 0 11 - 1 1 0  
2 7  +EPZ  0 7 1 3  36.  2 11-99 29  -EPcPZ 200 1 1 3 . 0 11- 1 1 0 
2 7  -E sPZ 0 7 1 3  42 .  8 ll-99  29  +EPZ 2 1 53 I l .  l 11- 1 1 1  
2 7 +EPZ  0740  3 7 .  8 2 9  -Ep P Z  2 1 63 4 6 . 0 11- 1 1 1  
2 7  - EP Z 1 034 46 .  2 #- 1 0 0 30  -EPZ 020 1 32 . 0 11- 1 1 2  
2 7  -EpPZ  1 034 50 .  0 #- J O O  3 0  + IPZ 0448 0 1 .  5 
2 7  -EP Z 1 1 1 7  20 .  8 30 - I PZ 0503 0 5 . 2 
2 7  -EP Z 1 422  24 .  4 30 - I PZ 0503 1 0 . 2 
2 7  -EP Z 1 828 20 . 0 jj- 1 0 1  30 -EPZ 08 1 7  2 3 . 0 jj- 1 1 3  
2 7  -EpPZ 1 828  23 .  2 #- 1 0 1  30  -EpPZ 08 1 7  26 . 8 jj- J 1 3  
2 7  -EP Z 1 909 55 .  2 30 +EP Z  1 9 59 3 3 . 6 jj- 1 1 4 
2 7  +EPZ 1 946 4 5 .  0 30  +EPZ  2004  3 7 . 2 11- 1 1 5  
2 7  +EPZ 2005  0 1 .  6 30 + I PZ 2 1 0 7  1 0 . 0 # - 1 1 6  
2 7  +EPZ  2 005 09.  4 30  -EPcPZ 2 1 0 7  1 1 .  4 11 - 1 1 6  
2 7  +EPZ 2 3 1 8  38 .  4 3 1  -EpPZ 02 2 7  3 6 . 2 #- 1 1 7 
2 8  +EPZ 0 3 3 3  4 3 . 4 3 1  - I PZ 0 3 2 7  4 6 . 2 #- 1 1 8  
2 8  +EPZ 0334  I 0 .  6 11 - 1 0 2  3 1  - I Pc P Z  03 2 7  5 5 . 4 11- 1 1 8 
2 8  +EPZ 05 1 9  5 5 . 6 ff-1 03 3 1  ES l l  03 3 7  3 6 . 6 11- 1 1 8  
2 8  -EPcPZ 05 1 9  5 7 . 9 11- 103  3 1  -EPZ 03 4 6  3 5 . 8 
2 8  ESH  0530  24 . 6 #- 1 0 3  3 1  -EPZ 0349 1 2 . 4 ll- 1 1 9  
2 8 -EPcPZ 0652  0 6 . 0 11 - 1 04 3 1  +EpPZ 0349  37 .  2 11- 1 1 9 
2 8  -EPZ 0824 24 . 3 jj- 1 05 3 1  -EPc P Z  1 6 5 3  3 7 . 0 11- 1 2 0  
2 8  +EpPZ 0826  2 9 . 6 11- 105  3 1  +EpPZ 1 65 3 4. 6 .  6 11- 1 20  
2 8  ESH  0834  2 1 . 6 ff- 1 0 5  3 1  -EPZ 2043  0 8 . 4 ll- 1 2 1 
2 8  -EPZ 1 2 2 2  0 3 . 9 11- 1 06 Feb .  
2 8  - I P c P Z  1 2 2 2 0 6 . 4 11- 1 06 -EPZ 002 1 4 3 . 0 ll- 1 22 
28 + I s PZ 1 5 1 4  3 7 . 2 11- 1 0 7  -Es pZ 002 1  4 9 .  2 11- 1 22 
2 8  -EPZ 1 7 2 9  0 9 . 5 jj- ) 08  -EPZ 1 0 5 6  2 5 . 8 jj- 1 23 
28 -EPc P Z  1 7 2 9  1 2 . 0 11- 108  -EPc PZ 1 0 5 6  28 .  2 11- 123  
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Date Phase T ime Remarks Dat e  Phase Time Remarks 
h m  s h m  s 
+EpPZ 1 2 5 8  2 9 . 4 #- 1 24 6 +EPZ 024,0 48 .  8 
-EPZ 1 646 0 4 , 6 6 +EPZ 0253  02.  8 
-EPZ 1 646  0 7 . 8 6 +EPZ 1 906  00 .  6 #- 1 3 7  
l -EPZ  1 722 0 3 . 0 11- 1 25 6 +EPZ 2003 28 .  4 #- 1 38 
-EpPZ 1 7 22 0 5 . 8 ff- 1 25 7 +EPZ 1 907  0 1 .  0 
-EPnPnZ 1 72 3  05 . 0 ff- 125  7 - I PZ 1 907  06 . 0 
-EPcPZ 2 0 1 5  2 2 . 2 11- 1 26  7 +EPZ 2 1 46 1 9 . 4 
2 -EXZ  1 6 1 4  0 6 . 4 ff- 1 27 8 -EXZ 0734  30 . 8 # - 1 39 
2 - I P Z  1 5 1 4  2 3 . 0 8 +EPPZ 1 449 1 2 . 8 #- 1 40 
3 -EPZ 0 5 4 0  2 7 . 3 IH 28 8 +EPZ 1 64 1  2 5 . 0 #- 1 4 1  
3 -EPcPZ 054 0 2 9 . 6 #- 1 28  8 +EP Z 1 64 1  3 5 . 6 
3 -EpPZ 09 0 9  5 1 .  4 # - 1 29 8 +EPZ 1 64 2  2 1 .  6 #- 1 4 2  
3 +EPZ 09 1 0  08 . 3 8 -EpPZ 1 642 24 . 6 11- 1 4 2 
3 +EPZ 1 1 1 7  2 2 .  6 8 -EsPZ 1 642  2 7 . 9 #- 1 4 2  
3 -EPZ 1 1 2 5  0 8 .  9 9 -EPZ 02 3 7  09 . 0 
3 -EpPZ 1 5 2 0  3 8 .  8 11- 1 30 9 -EP d i  ffZ 0 2 3 7  1 4 .  2 11- 1 4 3  
4 +EPZ 0001  1 1 .  5 9 +EPZ  0246  0 0 . 8 
4 -EPZ 0004 3 1 .  7 9 +EP Z 1 8 1 1 4 9 , 0 11- 1 4 4 
4 +EPZ 0 1 3 2  1 2 .  2 #- 1 3 1  1 0  +EPZ 1 34 1  1 2 . 4 
4 -EPcPZ  0 1 3 2  1 6 .  8 #- 1 3 1  1 0  + I PZ 0 6 1 2  3 3 .  0 11- 1 46 
4 +EPKPabZ 1 00 6  25 . 0 11- 1 32 1 0  -EPPZ 06 1 4  4 0 . 2 11- 1 4 5 
4 +EPZ 1 0 0 7  1 6 .  6 1 0  ESH  0620  1 9 .  0 #- 1 4 6  
4 +EPZ 1 02 5  4 3 .  5 ll- 1 3 3 1 1  +EPZ 0352  1 1 .  8 
4 -EPc PZ 1 02 5  4 9 .  9 #- 1 3 3  1 1  +EPcPZ 1 1 0 0  0 0 . 4 #- 1 46 
4 -EpPZ 1 026 27 .  0 jj- l. 3 3  1 1  -EpPZ 1 1 0 0  1 5 .  6 #- 1 4 6  
4 -EPZ 1 4 1 8  00.  8 1 1  +EsPZ 1 1 0 0  2 4 .  2 #- 1 46  
4 +E PZ 2 302 22 . 8 1 1  +EPZ 1 5 0 2  1 7 .  8 ll- 1 47 
4 -EPZ 2 302 34 .  2 1 1  +EX Z  1 5 0 2  2 8 .  3 
5 -EXZ  0 702 28 . 0 #- 1 3 4, 1 1  +EPZ 1 5 1 5  38 .  2 /j- 1 48 
5 +EPZ  1 029  06 . 8 IH 3 5  1 1  -EPcPZ 1 5 1 5  5 4 .  0 #- 1 48 
6 - IPcPZ 1 029 1 2 . 2 ff- 1 3 5 1 1  +EPZ 2 1 1 6  1 3 .  8 
5 -llPZ 1 032 09 . 0 jj- 1 3 6 1 1  -EPZ 2 1 1 7  24 .  5 
5 -EpPZ 1 0 32 1 2 . 0 11- 1 3 6  1 1  -EPZ 2 1 4.5 4 1 .  0 
5 -EPZ 1 649 4 4 . 8 1 1  -EPZ 2 1 45  42 . 0 
5 +EPZ 1 74 7  1 5 . 0 1 2  -IPZ  022 1  54 . 3  
5 +EPZ 2246 1 9 . 8 1 2  -EPZ 0449 24 . 8 
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Date Phase T ime Remarks Date Phase T ime Remarks 
h m  s h m  s 
1 2  -EPZ 0449  3 5 . 8 1 8  -EpP Z 1 0 5 7  3 8 . 8 #- 1 6 3 
1 2  -EPZ 0456  1 8 .  6 11 - 1 49  18  +EPZ  1 1 4 3  1 5 . 0 
1 2  -EP cPZ 0456  2 3 . 8 #- 1 4 9 1 8  +EPZ 1 2 1 4  3 4 . 2 #- 1 6 4 
1 2  +E X Z  1 0 54 2 6 . 8 11- 1 5 0 1 8  +EPcPZ 1 2 1 4 3 8 . 0 11- 1 64 
1 2  +EXZ  1 2 58 4 5 . 3 #- 1 5 1 1 8  -Ep PZ 1 2 1 6  2 2 . 0 11- 1 64 
1 2  + I sPZ  1 2 59 0 I .  3 #- 1 5 1  1 8  -EPPZ 1 2 1 7  6 5 . 0 #- 1 64 
1 3  +EPZ 1 0 1 1 4 7 . 8 #- 1 5 2  1 8  +EPZ 1 2 3 8  1 7 .  6 11- 1 6 5  
1 3  -EX Z  1 1 1 0 0 2 . 0 #- 1 5 3 1 8  -Ep PZ 1 2 38 3 2 . 0 11- 1 65 
1 3  +EPZ 1 1 38 3 4 . 6 1 8  -EPPZ 1 2 4 1  2 3 .  0 #- 1 6 5  
1 3  +EPZ 1 1 39 4 5 . 4 1 8  +EPZ 1 3 5 2  1 7 .  6 #- 1 66 
1 3  +EPZ 1 3 3 7  2 0 . 4 1 8  -EPZ 1 6 4 5  1 8 . 9 
1 3  -EPZ 1 3 39  1 7 . 0 1 8 +EPcPZ  1 7 4 2  1 8 . 2 11- 1 6 7  
1 3  +EPZ 1 5 09  1 1 . 2 1 8  -EPZ 2 1 1 7  4 6 .  0 
1 3  +EXZ 1 6 1 0  4 8 .  6 IH 54 1 9  -EPZ 0029  05 .  4 11- 1 68  
1 3  + I PZ 1 9 3 4  5 5 .  0 11- 1 55 1 9  -EPZ 0029 2 7 .  4 
1 3  - I Pc P Z  1 9 3 4  66 .  2 11- 1 55 1 9  -EPZ 0245  0 4 .  6 
1 3  +EPZ 20 1 5  3 7 .  2 11- 1 56 1 9  +EPZ 0245  0 7 .  0 
1 4  -EPZ 0 1 4 1  1 4 .  2 1 9 -EPZ  025 7  0 5 .  0 
1 4  -EPZ 1 4 3 3  4 3 .  2 #- 1 57 1 9  +EPZ 044 1 1 4 . 6 
1 4 +EPcPZ 1 4 3 3  5 1 .  2 #- 1 57 1 9  +EPZ ! 0 1 2  52 .  4 
1 5  N I L  1 9  +EPZ 1 0 1 3  0 3 .  8 
1 6  +EPZ 0 1 2 1  5 1 .  8 #- 1 58 1 9  -EPZ 1 1 2 6  1 7 . 8 #- 1 69 
1 6  +EpPZ 0 1 2 1  5 4. .  3 #- 1 68 1 9 -EpPZ 1 1 26 27.  0 #- 1 69 
1 6  -EXZ 1 7 1 1 30 .  2 #- 1 59 1 9  -EPK i KPZ  1 200 40 ,  1 11- 1 10 
1 6  +EPPZ 1 7 1 4 45 .  4 IH 59 1 9  -EXZ 1 200 50 . 4 #- 1 70 
1 7  +EPZ 0756  40 .  4 #- 1 60 1 9  -EPZ 1 4 1 8  46 . 0 
1 7  -EPZ 0800 55 .  8 #- 1 6 1 1 9  -EPZ 1 4 1 9  00 . 0 
1 7  -EPZ 0820 1 9 .  4 1 9  +EPKPdfZ  1 4 3 3  5 4 . 2 #- 1 7 1  
1 7  +EPZ  1 256 1 8 .  2 #- 1 62 1 9  -EPZ  1 44 6  08 . 0 #- 1 7 2  
1 7  +EPcPZ 1 256  20.  4 #- 1 6 2 1 9  -Es PZ 1 4 16  1 2 . 8 #- 1 7 2  
1 7  -EpPZ 1 2 56  2 9 . 6 11- 1 62 1 9  -EXZ  1 4 49 2 9 . 0 #- 1 7 2  
1 8  -EPZ 0 3 50  0 1 .  0 1 9  +EPZ 1 4 5 7  2 2 . 8 
1 8  -EPZ  0350  0 4 , 2 1 9  +EPZ 1 5 2 5 0 5 .  3 jj - 1 7 3  
l 8 -EPZ 0744  2 5 . 0 1 9  -EpPZ 1 5 2 5  2 2 . 4 jj- 1 7 3  
1 8  -EPZ  080 5 1 9 .  4 1 9  +EPZ  1 9 1 5  3 0 ,  0 
1 8  +EPZ 1 0 5 7  2 9 . 8 #- 1 63 1 9  -I P Z  1 9 3 5  5 5 .  6 ll- 1 7 4 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
1 9  - I PZ 1 9 3 6 0 4 .  0 11- 1 74 24  -EPZ 0 7 46  1 4 .  8 
1 9  +EPZ 2009  02 .  4 2 4  -EPZ 0820 30 . 6 11- 1 8 4 
1 9  -EPZ 2009 1 4 .  8 2 4  -EP cPZ 0820 3 3 . 6 11- 1 8 4  
20 -EPZ 03 5 7 4 7 .  4 2 4  +EpPZ 0820 4 1 .  2 11- 1 8 4  
2 0  -EPZ 0 3 5 7  5 4 .  4 2 4  -EPZ 1 343 21 .  2 
2 0  +EPZ  06 1 7  0 6 .  2 24  -EPZ 1 34 7  0 1 .  7 
2 0  -EPZ 0 7 3 6  0 9 .  5 2 4  +EPZ 1 906 30 .  0 11- 1 8 5 
2 0  -EPZ 08 1 7  1 5 . 0 11- 1 75 2 4  -EPcPZ 1 906 3 1 .  5 11- 1 8 5  
2 0  - I p P Z  08 1 7  1 9 .  2 11- 1 75 25 + EPKPdfZ 0003 28 . 8 11- 1 8 6  
2 0  -EPZ 1 32 7  2 8 .  5 #- 1 76 2 5  -EpPKPb cZ  0003 61 .  0 11- 1 8 6  
2 0  -EPZ 1 4 38  1 5 . 8 #- 1 7 7 2 5  + E X Z  0 204 08. 0 11- 1 8 7 
2 0  -EPPZ 1 4 4 1  4 1 .  8 ff- 1 77 2 5  +EPZ 0 5 1 5  46 .  2 11- 1 88 
2 0  +EPZ 1 7 3 6  3 4 .  l 11- 1 78 2 5  +EPcPZ 0 5 1 5  4 9 .  0 11- 1 88 
2 0  -E X Z  1 7 3 6  4 1 .  0 ff- 1 78 2 5  -EpPd i f f Z  1 5 1 6  5 7 .  0 11- 1 89 
2 0  -EPcPZ  1 7 3 6  5 0 . 8 ff- 1 78 2 5  + EPKPdfZ 1 5 1 9  56. 2 11- 1 89 
20 -EPZ 2 3 2 4  1 6 .  2 #- 1 79 2 6  +EPZ 1 653 08 .  5 
2 0  +EpPZ 23 2 4 2 3 . 6 ff- 1 79 25 +EPZ 1 5 53  25 .  0 
20 +EPZ 23 4 5  2 6 .  2 2 5  -EPZ 1 909 3 7 . 0 
2 1  + IPZ 02 3 2 4 4 . 8 11- 1 80 2 5  -IPZ 2059 28.  6 
2 1  +EPcPZ 02 32  4 7 .  0 11- 1 80  2 5  - IPZ  2059  3 5 . 6 
2 1  +EPZ 0 7 5 4  5 3 .  6 2 6  +EXZ  0 9 1 4  00 . 8  11- 1 9 0 
2 1  -EPZ 2 3 3 8  0 1 .  8 2 6  -EpPZ 0 9 1 4  2 0 .  4 11- 1 9 0  
2 2  -EP Z 0 2 0 6  2 3 . 4 ff- 1 8 1  2 6  +EPKPbc Z 1 239 46. 2 11- 1 9 1 
2 2  +EPZ  0635  27 .  6 2 6  + EPPZ 1 24 3  20 . 0 11- 1 9 1  
2 2  +EPZ  2 1 2 0  1 3 .  4 26  -EPZ 1 8 1 0  1 0 . 6 11- 1 9 2  
2 3  -EPZ 0 1 4 7  3 I .  0 2 6  +EPcPZ 1 8 1 0  20 . 4 11- 1 9 2  
2 3  +EP Z 0 1 4  7 4 1 .  6 2 6  -EpPZ 1 8 1 0 40. 4 11- 1 9 2  
2 3  -EP Z 0 2 4 3  2 l .  2 2 6  -EPZ 2 359  36 . 0 
2 3  -EPZ  1 1 0 8 1 0 .  2 2 7  +EPZ 1 225  28 . 4 
2 3  +EP Z 1 6 2 0  3 4 . 0 2 7  +EPZ 1 625  20 . 3 
23  -EPZ 2005  2 0 .  0 2 7  -EPZ  1 7 1 4  08. 8 11- 1 9 3 
2 4  -EP Z 0249  3 6 . 8 ff- 1 8 2  2 7  +EPZ 1 7 1 4 1 3 . 8 11- 1 9 3  
2 4  -EpPZ 0 2 4 9  4 2 . 2 11- 1 82 2 7  +EPZ 2039 1 5 . 6 
24, -EPZ 03 1 9  4 1 .  2 2 7  -EPZ 2039 1 7 . 6 
24 +EPZ 04 1 8  1 4 .  6 11- 1 83 27 +EPZ 2 1 34 5 0 . 6 
24 +Ep PZ 04 1 8  20 .  0 IH 83 27 +EPZ 2 1 34 5 3 . 8 
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Date Phase T i me Remarks Date Phase T i me Remarks 
h m  s h m  s 
28 -EPZ 0 4 0 5  5 6 . 8 3 -EpPZ 1 8 2 1  2 4 .  2 #-2 0 1  
2 8  +EPZ  0738  1 9 . 0 3 +EPPZ 1 8 2 4  3 5 .  2 #-2 0 1  
28  +EPZ  0942  1 4 . 0 #- 194  3 -EPZ 1 8 3 1 1 4 .  3 
28 +EPZ  1 90 5  0 3 .  3 3 -EPZ 202 1 1 8 .  2 ll-202 
28 +EPZ 1 9 0 5  3 0 .  5 3 + I Pc PZ 202 1 20 .  0 ll-202 
28  -EPZ  23 1 9  4 7 .  4 3 + I pPZ 202 1 3 3 .  0 ll-202 
28 - I P Z  23 1 9  4 8 .  8 3 -EPPZ 2024  50 .  0 #-202 
28 - I PZ 23 1 9  50 .  0 3 +EPZ 2 1 0 1  4 1 .  5 #-203 
28  ESH 2 3 3 0  1 0 . 4  3 +EpPZ 2 1 0 1  4 5 .  6 #-203 
M a r .  3 -EPcPZ 2 1 0 2 4 2 .  6 11-203 
+EPZ  02 1 3  1 8 . 8 #- 1 95  4 +EPZ 003 1 05 .  0 
-EpPZ  02 1 3  3 5 .  6 #- 195  4 -EPZ 003 1 1 7 .  0 
-EPZ 02 1 4  04 .  4 4 +EPZ 0530  03 .  8 
+EPZ 052 1 00 .  8 #- 1 96 4 -EPZ 0 7 1 4  08 .  9 
+EPZ 052 1 1 1 . 7 4 +EPZ 09 1 0 ] 7 . 5 
+EPZ 0 9 3 9  2 7 .  0 4 -EPZ  2254  5 1 .  5 
+EPZ 0939 34 .  6 4 -EPZ 2 254 52 .  2 
-EPZ 1 2 40  1 2 .  5 5 +EPZ 0 1 2 7  3 9 .  0 #-204  
-EPZ  1 240  1 4 .  0 5 - l s P Z  0 1 2 7  5 3 .  2 11- 2 04 
-EPZ 1 6 2 8  0 7 .  8 11- 1 9 7 5 -EPZ 1 1 44  3 5 . 0 
+EPc P Z 1 628 09 . 0 #- 1 9 7  6 -EPZ  2 322  08 . 0 #-2 0 5  
-EPZ 2049  30 .  0 5 -EX Z 2322  1 5 . 6 #-205  
+EPZ 2237 34 . 4 5 +EP Z 2326  24 . 4 
-EXZ 2 3 2 1  1 8 .  6 #- 1 9 8  6 +EPZ  002 1 5 4 . 0 #-206 
+EP2 2 345 1 3 . 0 6 +EPcPZ 002 1 6 6 .  2 #-206 
-EPZ 2 3 59 20 . 0 6 +EPZ  032 1 1 6 . 8 
- I P Z  2 359 24.  1 6 -EPZ 04 0 1  4 6 .  6 
2 + I PZ  0 9 1 8  2 8 .  9 #- 1 9 9 6 -EPZ 04 0 1  5 0 . 2 
2 - I PcPZ 09 1 8  3 0 .  0 #- l 99 6 +EP2 060 1 3 2 .  6 
2 +EXZ 0920  3 5 . 7 #- 1 99 6 -EPZ 09 2 0  1 1 . 0 
2 ESH 0928  2 6 . 6 11- 1 9 9 6 -EPZ 1 1 2 8  4 7 .  5 
2 -EpPZ 1 6 1 4  5 0 . 0 lf-200 6 -EXZ  1 3 1 8  4 6 .  6 #-207 
3 -EPZ 1 20 2  5 6 . 0 6 +EpPK i KPZ 1 3 2 3  3 5 .  0 11-207 
3 -EPZ  1 3 5 1  2 9 . 0 6 +EPZ 1 7 1 2  3 8 .  0 11-208 
3 -EPZ 1 7 2 6  02 . 4 6 +EPZ 1 7 2 1  04 . 0 
3 - I P Z  1 8 2 1  2 1 .  0 #-20 1 6 -EPZ 1 9 2 1 27 . 0 
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6 +EPZ 2 0 3 7  0 4 .  3 1 0  + I PK i KPZ  2 1 3 2  46.  2 11-2 1 8  
6 -EPZ 2 0 3 7  0 7 .  0 1 0  ESH 2 1 5 0  0 3 .  0 
6 +EPZ 2 1 3 6 1 7 .  4 1 0  -EPZ 2 2 2 8  27 .  8 
6 + I PZ 2 1 4 2  3 0 .  5 ff-209 1 1  +EPZ 0 1 1 7  45 . 0 
6 -EpPZ  2 1 4 2  5 3 . 8 11-209 1 1  + I XZ  0728  40 . 3 11-2 1 9  
7 +EPZ 1 1 0 5  4 9 . 8 1 1  -EPZ 1 0 1 2  40 .  5 
7 +EPZ 2 1 4 3  2 2 .  5 1 1  +EPZ 1 24 3 43.  0 
7 +EPZ 2340 0 3 . 0 11-2 1 0  1 1  -EPZ 1 3 2 4  56 . 0 
8 +EPZ 0 1 00 09 ,  3 ff-2 1 1 1 1  +EPZ 1 73 7  30.  6 11-220 
8 +EPKP dfZ 0522 08 .  0 11-2 1 2  1 1  +E sPZ  1 74 4  4 5 .  2 ff-22 1 
8 -EPPZ 052 3 4 7 .  2 ff-2 1 2 I I  -EPZ 1 9 4 8  1 5 . 8 
8 -EPZ 1 1 1 9 3 1 .  0 11-2 1 3  1 2  -EPZ 0 1 06 23.  6 
8 -EPZ 1 1 1 9  3 3 . 2 11-2 1 3 1 2  - I P Z  0 1 0 6  25 .  0 
8 -EPZ 1 202 1 9 . 2 1 2  +EXZ 0542 23 . 0 ll-222 
8 +EPZ 1 30 3  2 0 , 6 1 2  -EXZ 0804  1 0 . 0 11-223 
8 -EPZ 1 74 6  3 5 . 0 1 2  +E PZ 08 1 5  05. 6 
8 +EPZ 2042  5 0 . 0 1 2  -EPZ 08 1 5  09 . 8 
8 +EPZ 2340  0 9 , 0 1 2  +EPZ 1 1 4 6  30 .  4 
9 -EPK PdfZ  034 1 0 0 . 8 ll-2 1 4  1 2  +EPZ 1 4 4 3  2 4 .  0 
9 + I PZ 0343  4 1 .  0 1 2  -EPZ 1 9 1 9  0 1 .  2 
9 ES H 0359 4 7 . 0 .1 2  -EPZ 1 9 1 9  2 7 .  8 
9 -EPZ 0647  4 3 . 2 1 3  +EpPZ 0 1 1 6  0 1 .  6 11-224 
9 -EPZ  0737  3 6 . 7 1 3  -EPZ 0603 22 .  2 11-225 
9 -EPZ 1 060  2 1 .  8 1 3  +EPZ 06 1 0  25 .  2 11-226  
9 +EPPZ 2 1 20 5 0 . 4 ff-2 1 5 1 3  +EPcPZ  06 1 0  28 .  5 11-226 
1 0  -EPZ 1 4 1 8  5 0 .  2 ff-2 1 6  1 3  +EpPZ 06 1 0  47 .  2 ff-226 
1 0  -EPc P Z  1 4 1 9  0 3 .  0 11-2 1 6 J 3 +EPZ 0 7 4 7  30. 0 
1 0  +EPcPZ 1 5 1 8  2 6 .  4 11-2 1 7  1 3  +EPZ 09 1 7  43 .  2 11-227 
1 0  +EPZ 1 604 4 3 .  5 1 3  -EPc PZ 09 1 7  5 1 .  4 11-227 
0 +EPZ 1 640  0 6 . 8 1 3  -EPZ 1 52 7  1 1 .  6 11-228 
1 0  -EPZ  1 7 2 3  0 4 .  5 1 3  -EPc PZ 1 5 2 7  1 6 .  3 11-228 
1 0  +EPZ 1 7 2 3  0 9 . 8 1 3  +EXZ 1 8 4 4  2 6 .  6 11-229 
1 0  + I PZ 1 7 2 3  1 0 .  6 1 3  -EPZ 20 1 3  45 .  6 
1 0  +EPZ 200 2  4 5 .  6 1 3  -EPZ 20 1 3  49 .  4 
J O  -EXZ  2 1 32 3 7 . 0 ff-2 1 8 1 4  +EPZ 0045  47 .  2 11-2 30 
1 0  - I X Z  2 1 3 2  4 4 . 0 #-2 1 8  1 4  +EPcPZ 0045  50.  8 11-2 30 
－ 22－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
1 4  -E pPZ 09 1 7  00 .  6 11-23 1 22 +EPZ 2 036 33 .  8 11-244 
14  - E P Z  1 1 4 9 36 .  0 22  +Ep PZ 2 0 36 3 7 .  4 11-244 
1 4 +EPZ  1 1 49  46 . 2 22 - IPZ 2 1 4 1 0 7 . 6 11-2 45 
1 4  +EPZ 2 1 4 6  1 2 . 6 23 -EPZ 0702 36 .  0 
1 4  +EPPZ 2 2 1 8  4 3 . 8 11-23 2 23 -EPZ 07 1 7  0 1 . 0 
1 5  -EP Z 0502  44 . 0 23 -EPZ 1 60 7  48 . 4 11-246  
1 5  -EPZ 06 2 1  08 . 0 11-23 3 23 +EPZ 1 7 1 7  4 1 .  2 
1 5  -EpPZ  062 1 2 3 . 0 11-23 3  23 -EPc PZ 1 72 1  56 . 0 11-2 4 7  
1 5  +EPZ  1 0 22 2 7 . 0 23  -EPZ  1 7 24  5 1 .  0 
1 5  +EPZ  1 3 34  3 3 . 2 23  -EPZ 1 8 1 3  4 4 . 2 
1 5  -EPZ 1 5 3 2  0 7 . 0 23  -EPZ 1 8 1 3  4 8 .  2 
1 6  -EPZ 1 5 0 6  4 5 .  7 11-2 34 2 3  -EpPZ 1 9 3 7  2 8 . 8 11-248  
1 6  -EpPZ 1 5 0 6  1 6 . 0 11-234 23 + I PZ 224 2 3 9 . 8 11-249  
1 6  +EPZ 1 7 0 2  0 6 .  0 2 3  ESH 2262 28 .  4 
1 7  -EPZ 095 2  2 5 .  7 2 3  +EPZ 23 2 3  07 . 4 
1 7  +EPZ 1 6 1 6  5 6 .  3 24  +EPZ 0229  3 9 . 8 11-250 
1 7  -EPZ 1 7 5 5  2 0 .  5 11-2 35 24 -EPZ 0449  3 3 .  6 11-25 1 
1 8  -El'Z 02 3 7  5 2 .  0 11-236  24 -EpPZ 0450  16 .  0 11-25 1 
1 8  -EXZ 02 4 3  4 9 . 2 11-2 37 24 -EPZ 0 7 4 5  1 3 . 2 #-2 52 
1 8  -EPZ 0 7 1 2  47 .  0 24  +EpPZ 0 7 4 5  1 7 .  6 11-252 
1 8  -El'Z 0700  1 9 .  6 11-238  24 - I PZ 0 7 4 5  4 2 .  0 
1 8  +EPcPZ 0700  2 7 . 0 11-238 24  -EPZ 1 73 7  4 1 .  8 11-253 
1 8  +EPZ 080 4  0 4 .  2 11-2 39 24 - l pPZ 1 73 7  44· . 9 11-2 53 
1 8  +EpPZ 0804  1 1 .  8 11-239  24  -EPcl'Z 1 73 9  2 4 .  0 11-253  
18  +Es PZ 0804 1 6 . 0 11-2 39  24  +EPZ 1 83 3  08 .  0 
1 8  -EPZ 1 240 33.  6 2 4  - I P Z  1 925  4 7 .  8 #-254  
1 8  -EPZ 1 4 3 0  5 6 .  0 11-2 4 0  2 4  - I p PZ 1 925  50, 6 11-2 54 
19 N I L  2 4  -EPZ 2 349 02 . 2 
20  N I L  25 - I PZ 0052  25 . 0 
2 1  -EsPZ 0 7 1 2  3 7 .  l 11-24 1 25 + Il'Z  0 1 02 04 . 0 
22  -EPZ 0 60 5  1 8 . 0 25  - I PZ 0 1 20 4 1 .  3 
22  + I PZ 0622 07 .  8 #-2 4 2  2 5  -I l'Z 0 1 2 0  5 0 . 0 
22  - E pPZ 0622  1 7 . 4 11-242  25 - I PZ 0 1 2 1  1 7 . 2 
22  +EPZ  0 7 1 8  36 . 4 25 -EPZ 04 1 4  49 . 0 
22 +EP Z 0836  08 . 9 11-24 3  2 5  +EPZ 04 1 6  1 5 .  4 
22 +EPZ 1 4 2 5  3 4 . 0 2 5  +EPZ 052 1 1 0 . 0 11-25 5 
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Table I .  Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
2 6  +EPZ 09 1 9  40 .  6 3 0  +EPZ 04 1 9  36 .  0 #-27 1 
2 6  -EP Z 1 049 35 . 0 #-2 56 3 0  -EPc PZ  04 1 9  3 7 .  4 #-27 1 
2 5  -EP cPZ  1 049  40 .  l #-266  30  +EPZ 06 1 9 55 .  8 
2 5  -EpPZ 1 049  45 .  4 #-2 56  3 0  +EPZ 062 0 04 .  6 
2 5  -EPZ 1 1 53 46 .  0 3 0  + EXZ 0656  3 1 .  8 #-272  
2 5  +EPZ 1 5 1 3  46 .  8 3 0  -EXZ 0656  3 3 .  0 #-27 2 
2 6  -EP Z 1 93 3  1 7 . 8 #-2 5 7 3 0  -EPZ 0 8 2 7  3 2 .  2 #- 2 7 3  
2 6  +EPZ 0259  1 1 .  8 #-258  30  -EPcPZ  0827  37 .  0 #- 273 
26 +EPcPZ 02 59  1 8 .  4 #-2 58 3 0  +EPZ 092 4  02 .  2 
2 6  +EPZ 1 0 5 1 3 8 .  4 3 0  +EPZ  1 4 1 2  1 3 .  2 
2 6  +EPZ 1 05 5  1 l .  2 3 0  +EPZ H46 33 .  6 
2 6  -EPZ 1 1 3 0  2 1 .  6 #-259  30  -EPZ  1 6 1 1 4 7 .  0 # - 274 
2 6  +EPcPZ 1 1 3 0 2 3 .  4 #-259  30  - I pPZ 1 6 1 2  0 3 .  8 # - 2 7 4 
2 6 -EPZ  1 704  00 .  5 #-260 3 0  + EPZ } 6 1 3  1 0 . 4 #-275 
26 + I PZ 2 1 ] 2  1 3 . 0 #-2 6 1  3 0  -EPcPZ 1 6 1 3  3 7 .  8 #-2 7 5  
2 6  + I PcPZ 2 1 1 2 2 1 .  0 #-2 6 1  3 0  +EPZ 1 8 1 4  2 7 .  4 
2 6  +EPZ 2 1 6 0  52 .  9 3 0  + EPZ 1 9 2 0  45 . 7 
2 6  - C X Z  2206 19 .  4 #-262  30  +EPZ 1 93 5  0 5 . 4 
2 6  +EPZ 2 3 1 2  07 .  0 3 0  +EPZ 2 2 0 8  45 .  8 
2 7  +EXZ  0 2 1 0  4 8 .  6 #-263  3 0  +EPZ 222 1 1 2 .  6 
2 7  +Ep PZ 0 2 1  I 05 .  3 #-2 6 3  3 1  +EPZ 0309  4 5 .  0 #-276  
27  -EPZ  1 23 3  2 2 .  4 3 1  + I PZ 0353  2 1 .  7 #-2 7 7  
2 8  -EPZ 08 1 9  54 .  3 #-2 64 3 1  -EPc PZ 0353  25 .  0 #- 2 7 7  
2 8  -EPZ 1 92 3  30 .  0 3 1  +EpPZ 0354  54 .  0 #-27 7  
2 8  + I P Z 2 1 2 7 3 7 .  6 11-2 6 5  3 1  -EPZ 04 1 9  4 1 .  0 #- 278  
2 8  - IpPZ  2 1 2 7  4 0 .  0 #-265  3 1  +EPcPZ 04 1 9  46 .  0 #-278 
2 9  - I P Z  1 45 1  39 .  0 #-266  3 1  +EPZ 0 7 4 4  03 .  6 #-27 9  
2 9  -EsPZ 1 46 1  52 .  0 #-266 3 1  -EPcPZ  0744  06 .  6 11-279 
29 +EPZ 1 720  00 .  0 #-2 6 7  3 1  +EPZ 082 1 0 4 .  8 11-280 
29  -EpPZ 1 720 1 0 . 6 11-2 6 7  3 1  + EpPZ 082 1 1 9 . 4 #-280 
2 9 +EPZ 1 7 5 7  2 0 .  6 11-268  3 1  +EPZ 1 2 5 8  3 1 .  0 #-28 1 
29  +EPZ 1 84 2  5 4 . 0 11-269  3 1 + l pPZ 1 2 5 8  3 2 .  2 #-28 1 
29  -EPZ 1 90 5  0 7 . 0 3 1  +EPPZ 1 300  32 .  4 #-28 1 
29  +EPZ 1 90 5  4 8 .  0 3 1  +EPZ 1 9 5 0  0 6 .  4 #-282  
30  -El'cPZ 0002  3 8 . 0 jj-2 7 0  3 1  -EPcl'Z  1950  08 .  0 #-282 
3 0  -EpPZ 0002 48 .  8 jj-2 7 0  3 1  -llPPZ 1 9 5 3  3 4 .  6 #-282 
－ 24－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
3 1  +EXZ  22 0 7 5 1 . 2 11-283 2 -EpPZ  0259  20 .  2 11-3 00 
3 1  -EpPZ 2 2 0 7  5 5 . 8 11-283 2 +EPZ 04 1 6  1 4 .  4 
Apr .  2 +EPZ 04 1 6  3 2 . 0 11-3 0 1  
-EPZ 0 1 4 3  1 7 .  6 2 +EXZ 0424  47 .  2 #-3 0 2  
- EPKP d fZ 0309  1 4 . 4 11-284 2 -EPcPZ 04 2 4  5 0 . 4 11-302  
+EPcPZ  03 3 3 O J . 6 tl-285  2 +EPZ 0646 43 .  2 11-3 03 
+EpPZ  0 3 3 3  1 2 . 8 11-285 2 +EPcP Z 05 4 6  4 5 .  6 11-3 0 3  
-EPZ 0 4 2 3  2 3 . 6 11-286 2 -EpPZ  0546  4 9 . 2 11-3 0 3 
-EPZ 052 9  4 2 .  6 11-287 2 -EXZ 0 7 2 9  4 0 . 0 tl-304 
+EXZ 072 1 3 5 . 8 11-288 2 +EpPZ  0 7 2 9  4 5 .  2 11-3 04 
+EPZ 1 5 34 0 l .  4 2 -EPZ 1 1 02 2 2 .  5 
-EPZ 1 8 1 9  0 9 ,  2 ff-28 9  2 + IPZ  1 1 02 2 3 .  6 
+EPc P Z 1 8 1 9  1 1 .  2 11-289 2 - I PZ 1 1 02 3 9 .  6 
-EPZ 2 0 5 3  0 l .  0 2 - EPZ 1 2 1 5  2 6 .  6 
- I PZ 20 5 3  0 9 .  6 2 +EPZ 1 2 48 30 .  6 11-305  
- I XZ 2 1 0 0 3 9 . 0 11-290 2 +EpPZ 1 2 48 34 , 9 11-3 0 5 
-EPZ 2 1 2 4  4 1 .  0 ff-2 9 1  2 -BPZ 1 3 4 8  0 8 , 9 
- I Pc P Z 2 1 2 4 4 4. .  0 ff-29 1  2 + EPZ 1 4 0 3  0 1 .  7 11-30 6  
-EPZ 2 1 2 8  4 6 .  0 2 -EPcPZ 1 4 0 3  0 3 .  6 #-306  
- IPZ  2 1 2 8 4 7 .  7 2 +EPZ 1 4 0 6  1 2 . 0 11-307  
- EPZ 22 1 0  05 .  6 2 +EpPZ 1 5 5 3  1 7 .  2 #-308 
-EPZ 2 2 4 3  0 0 .  6 ff-292 2 -E sPZ  1 6 2 1 3 2 .  8 11-309 
-EpPZ 2243  0 9 . 4 11-292 2 - I PZ 1 9 5 5  4 8 .  6 11-3 1 0  
+EXZ 225 8  4 6 .  0 ff-293 2 - I PcPZ 1 9 5 5  4 9 . 4 11-3 1 0 
-EPZ 23 1 0  3 0 .  2 11-294 2 +EXZ 2 22 3  1 4 . 0 #-3 1 1 
- EPc P Z 23 1 0  3 2 .  0 ff-294 2 -EPZ 2302  22 . 8 11-3 1 2 
-EPZ 2 3 2 2  4 8 .  6 11-295 2 - J PZ  2302  4 9 . 4 
-EPZ 2 3 3 8  4 1 .  7 ff-296 2 + I PZ 2302  55 .  6 
+ EsPZ  2 3 3 8  4 4 .  6 11-296 2 +EPZ 23 3 3  26 .  8 
+EXZ 2 3 4 2  1 6 .  0 11-296 2 +EPZ 233 3  30 .  2 
2 + EPZ 0 1 0 2  5 5 .  0 2 EPZ 2 3 4 4  25 .  2 11-3 1 3  
2 -EpPZ  0 1 0 3  0 2 .  2 11-297 2 +EpPZ 2 3 4 4  30 .  2 11 - 3 1 3  
2 +EpPZ  0 1 4 1  1 5 .  2 11-298  3 -EPZ 0035 05 .  6 11-3 1 4  
2 +EPZ 0 1 4 9  2 4 .  2 11-299 3 + EPZ 004 1 5 3 .  0 11-3 1 5 
2 + Ep P Z  0 1 4 9  29 . 6 11-299 3 +EPZ 0042 10 .  4 
2 -EPZ  0269  1 1 .  6 11-300 3 +EPZ 0042 33 . 0 
－ 25－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
3 -EPZ  0 1 5 5  1 0 .  0 ff-3 1 6  3 -EXZ  1 954 1 1 . 3 ff-3 26  
3 +EPZ 0 1 5 5  2 6 . 4 3 -EP Z 1 955  26 .  0 
3 -EPZ 0259  3 5 . 4 3 - IP cPZ 1 955  28 . 4 
3 - EPZ  0259  40 . 0 3 -EPZ  2030 06 .  3 ff-3 27 
3 +EPZ 03 5 6  09 .  2 3 -EPZ  2035  03 .  9 ff-328  
3 +EPZ 0356 1 9 . 0 3 +EPcPZ 2035  16 .  0 11-3 28 
3 +EPZ 06 1 7  5 4 . 0 3 +EPZ  2 038 37 .  6 #-329  
3 -EPZ 05 1 8  0 4 .  2 3 -EpPZ 2038  39 .  8 #- 329 
3 +EPZ 05 3 1  4 2 . 6 3 - E P c PZ 2038  4 1 .  3 ff- 3 29  
3 -EPZ 0534 2 4 . 0 #-3 1 7  3 +EP cP Z  2 1 4 8  0 3 .  8 #- 330  
3 -EPcPZ 0 5 3 4  2 5 .  8 #-3 1 7  3 +EPZ  2230  53 .  8 #- 3 3 1  
3 +EPZ 0924 52 . 8 jj-3 1 8  3 +EPcPZ 2230 55 .  6 11-3 3 ]  
3 -EPZ 0925 02 . 0 3 +EPZ 23 1 7  00 . 7 
3 +EPZ 0 9 2 5  0 7 . 6 3 +EPZ 23 1 7  04 .  0 
3 -EPZ  1 044 30 .  8 4 + EPZ 0052 52 . 0 
3 -EX Z  1 053  4 5 . 0 11-3 1 9 4 + I PZ 0052  5 4 .  2 
3 -EP cPZ 1 053  1 7 .  6 #-3 1 9  1 - I PZ 0052  56 .  0 
3 +EP Z  I 1 36 06.  0 4 -EPZ 0058  4 2 . 6 
3 +EP Z 1 1 36 20 .  0 4 -EPZ 0 1 1 0  0 6 .  0 
3 +EP Z 1 1 3 7  0 1 .  0 4 +EPZ 04 2 8  2 0 . 6 
3 +EsPZ  1 2 1 0  4 7 .  2 #-320  4 - EPZ 0 5 4 6  2 0 .  0 
3 +EPPZ 1 2 1 4  1 5 .  4 #-320 4 +EPZ 05 4 6  2 2 . 2 
3 +EP Z 1 2 1 7  1 8 .  0 4 - EPZ 0647 4 1 .  8 
3 + EPZ 1 2 1 7 33 . 0 4 - I PZ 0647  4 9 . 0 
3 -EPZ  1 3 3 3  1 8 .  6 4 - EXZ 08 1 5  3 4 . 8 #-3 3 2  
3 +EPZ 1 404 39 .  8 4 -EPZ 0 9 4 9  1 1 .  0 #-3 3 3  
3 -EPZ  1 4 1 6  3 2 .  0 4 -EpPZ 0949 1 3 . 6 #-33 3 
3 - EPZ 1 4 2 0  3 7 .  8 4 -Es P Z  0 9 5 9  2 9 . 0 #-3 34 
3 -EPZ  1 4 2 1  0 2 .  9 4 + EPZ 1 1 1 2 5 I .  8 
3 - EPZ 1 5 4 0  1 4 .  0 11- 3 2 1  4 -EPZ 1 1 1 2 5 3 . 6 
3 -EPZ 1 7 3 8  2 3 .  7 11-322 4 -EXZ  1 6 5 1  1 7 . 5 #-3 3 5  
3 +EPZ 1 7 3 9  0 5 .  3 11- 323 4 +EPZ 1 4 22 1 7 . 8 
3 - E PZ 1 90 1  2 2 .  0 11-324 4 -EPZ 1 422 3 5 . 9 
3 +EPZ 1 90 ]  4 7 .  6 4 +EPZ 2 0 0 7  30 . 0 #-336  
3 + EPZ 1 9 0 7  3 5 .  0 lt- 325 4 -EPZ 200 7 4 3 . 2 
3 +EPZ 1 9 5 4  0 6 .  2 11-326 4 +EPZ 2 0 2 1  1 8 . 4 
－ 26－
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
4 +EPZ 20 2 1  2 1 .  4 7 +EXZ 0 4 5 3  2 3 .  2 11-348 
4 -EPZ  2 2 2 1  2 3 . 6 7 -EsPZ  0453  43 .  2 11-348 
4 +EPZ 2 3 30 0 I .  0 7 EPZ 0626  5 3 . 8 11-3 4 9  
5 +EXZ 0 1 2 7  5 1 .  8 11-33 7 7 +EPZ  0527  1 3 .  6 
5 +EPcP Z 0 1 2 7  5 3 . 6 11-3 3 7  7 I P Z  0602 4 5 . 2 
5 -EPZ  0 1 5 7 5 0 . 4 7 +EPZ 0605  0 7 . 4 
5 -EPZ 0 1 6 7  5 5 . 6 7 +EpPd i ffZ 0724  25 .  6 11-350  
5 +EPKP d fZ 04 1 5  3 6 . 0 11 -33 8 7 -EPcP Z 0832  44 . 4 11-3 5 1  
5 +EPZ 1 0 1 9  4 7 . 2 11-3 3 9  7 +EPZ 0842 3 4 . 0 11-35 2  
5 -EpPZ 1 04 5  4 5 . 0 11-3 4 0  7 -EPcPZ 0842 39 .  0 11-352  
5 +EPZ  1 2 2 2  1 7 . 4 11-34 ] 7 +EPZ 0859  02 ,  6 11-3 5 3  
5 -EPZ 1 9 3 5  0 7 , 0 11- 3 4 2  7 +EPcPZ  0859  0 7 . 0 11-3 5 3  
6 -EPcPZ  1 9 3 5  0 9 . 0 jj-3 4 2  7 -EPZ 1 004 03 .  3 11-354  
5 +EpPZ ] 9 36 0 1 .  9 11- 3 4 2  7 +EPZ 1 5 35  1 8 . 0 
6 +EPZ 2 3 1 9  3 5 . 2 +EPZ 1 700 3 9 .  5 11-355  
6 +EPZ 0 63 3  5 2 . 4 7 -EXZ  1 700 4 3 . 2 #-3 5 5  
6 + IPZ  0 6 3 3  5 4 . 0 7 +EPZ 1 826 2 1 .  0 #-3 5 6 
6 -EPZ 0603 4 1 .  l 7 -EPcPZ 1 826  3 1 .  I 11-3 56  
6 - I PZ 0603  5 4 . 6 7 +EX Z 1 827  00 , 6 #-3 5 6 
6 -EPZ 0954  1 5 .  5 7 -EsPZ 1 82 7  2 3 . 0 11-3 56 
6 +EPZ 1 1 23 1 6 . 8 11-3 4 3  7 +EPZ 1 8 3 1  0 0 , 0 #-3 5 7  
6 -EPcPZ 1 1 2 3  2 7 . 2 11- 3 4 3  7 -EpPZ 1 8 3 1  0 2 . 0 11-35 7  
6 +EpPZ 1 1 23 42 .  8 #-3 4 3 7 +EP Z 1 948 0 7 . 4 
6 -EPZ ] 42 1  09 . 7 11-344  7 +EPZ  1 948 1 4 . 2 
6 -EpPZ 1 4 2 1  2 0 . 6 #-3 4,4 7 -EPZ 2 3 3 6  0 2 . 8 
6 -EPZ 1 528  4 2 . 5 11-3 4 5  8 -EPZ 0 0 1 2  2 0 . 0 
6 +EPZ 1 5 32 0 4 . 0 8 -EX Z  034 1 2 8 .  2 #-3 5 8  
6 +EPZ ] 9 0 1  2 1 .  0 8 +EPZ 0356  0 1 .  0 11-359  
6 +EPZ 1 90 1  24 . 6 11-3 4 6  8 +EPZ  0 6 1 6  3 5 . 8 
6 +EpPZ  1 90 ]  3 6 .  0 11-3 4 6 8 +EPZ  1 203  2 5 . 6 11-360  
6 +EPZ 2 02 1 1 9 .  2 8 +EpPZ 1 203 3 7 . 0 11-360  
6 +EPPZ 2 1 56 28 . 0 jj-347  8 +EPZ 1 2 36 2 5 . 6 11-3 6 1 
6 +EPZ 2 2 1 9  1 8 .  0 B EPcPZ 1 2 3 6  3 1 .  2 11-3 6 1  
7 -EPZ  00 1 2  3 8 .  6 8 +EPZ 1 340 28 ,  5 11-362  
7 -EPZ 042 7 2 8 . 8 8 -EpPZ  1 340 39.  5 11-362  
7 +EPZ  0 4 2 7  3 2 . 4 8 +EP Z 1 423  1 5 . 2 11- 3 6 3  
－ 27－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
8 +EPcPZ 1 2 2 3  2 1 .  2 #-363 1 2  -EPZ [ 84 1  5 4 .  8 
8 +EPZ 1 5 2 3  0 7 .  5 #-364 12  -EPZ 2 2 1 2  03 . 6 
8 -EPZ 1 84 5  5 l . 0 1 3  +EPZ 0450  1 7 .  5 
8 -EPZ 1 8 49  0 4 .  2 1 3  -EPZ 0927  40 . 0 
8 -EPZ 2023  4 9 .  2 1 3  -EPZ 0927  46.  6 
8 -EPZ 2023  54 . 0 #-365  13  +EPZ 1 5 1 2  2 7 .  3 
8 -EPZ 2 3 26 4 9 .  6 1 3  -EPZ 1 5 1 2  32 .  0 
8 -EPZ 2 3 26  5 3 ,  7 1 3  +EPZ J 709 1 9 . 8 
9 +EPZ 00 1 0  1 8 .  8 1 3  +EPZ 1 8 35  5 1 .  0 
9 +EPZ  0025 0 1 .  8 1 3  + I PZ 1 83 5  53 .  9 
9 +EPZ 0 1 1 1  2 8 . 8 #-366 1 3  +EPZ 2 0 32 26 . 2 
9 +EpPZ 0 1 1 1  4 3 . 6 #-366 13 -EPZ 2243  04 .  8 
9 -EPZ 0 1 32 0 3 . 8 1 4  +EPZ 0 4 1 6  2 8 .  3 
9 +EPZ 02 0 5  4 4 . 8 1 4  EPZ 0443  5 5 .  0 
9 -EPZ 020 5  4 7 . 8 1 4  + IPZ  044 3  59 . 0 
9 -EPZ 0236  J O .  0 #-367  1 4  +EPZ 055 1 1 0 .  7 
9 +EPZ 0256  0 I .  0 1 4  +EPZ 1 0 1 2  05 .  7 
9 -EPKPdfZ 1 0 3 7  3 4 . 0 11-368 1 4  -EPZ 1 244  1 7 . 6 
J O  -EXZ  1 409  47 .  0 #-369 1 4  -EPZ 1 74 1  1 8 .  2 
1 0 -EXZ  1 4 09  4 9 .  2 #-369 15 -EPZ 0220 1 1 . 4 
1 0  +EPd i ffZ  1 7 00 1 7 .  0 #-370  15  +EPZ 0 3 1 4  06 .  6 
1 1  -EPZ 0 1 00  0 8 . 0 1 5  +EPZ 0 3 38 26 .  0 
1 1  -El'Z 0 1 0 0 4 2 .  9 1 5  -EPZ 0 3 3 8  3 2 ,  0 
1 1  -EPZ 06 1 6 2 0 .  2 1 5  -EPZ 0 4 32 4 7 .  3 
1 1  +EPZ 1 7 1 0 5 0 .  2 1 5  -EPZ 0432  49 .  0 
1 1  -EPZ 1 9 1 5  3 6 . 0 1 5  + EPZ 1 0 1 5  40 .  5 
1 1  -EPZ 1 9 1 5  4 0 .  6 1 5  +EPZ 1 0 55  1 1 . 0 
1 1  +EPZ 2000  0 8 .  I 1 5  +EPZ 1 0 5 5  3 7 . 5 
1 2  + I PZ 03 1 0  5 9 .  0 1 5  +EPZ 1 909  0 9 .  7 
1 2  -EPZ 03 1 1  04 . 0 1 5  +EPZ 2 2 3 8  0 5 . 0 
1 2  +EPZ 03 1 1  0 9 .  5 1 6  - EPZ 00 1 2  4 3 . 2 
1 2  +EPZ 08 1 9  1 9 .  0 1 6  +EXZ 0 1 1 3  4 6 . 6 11-3 7 1  
1 2  -EPZ 08 1 9  2 5 .  8 1 6  + EPK i KPZ 0 1 1 3  52 . 2 #-3 7 1  
1 2  +EPZ 1 1 2 8  2 5 .  3 1 6  +EPZ 04 1 8  3 2 .  0 
1 2  +EPZ 1 2 1 3  3 4 .  6 1 6  +EPZ 1 0 0 5  2 3 .  7 
1 2  -EPZ 1 4 1 8  3 0 .  0 1 6  - EPc P Z 1 1 0 5  1 I .  2 11- 3 7 2  
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
1 6  +EPZ 1 32 8  3 1 .  3 20  -IPZ 1 5 2 5  3 8 . 6 11- 385 
1 6  -EPZ  1 32 8  38 . 6 20 + l sPZ  1 5 26  O J .  4 11-385  
16  - I P Z 1 3 2 8  4 1 .  0 20  ESH  1 5 3 5  0 6 .  0 11- 385 
1 7  - I PZ  032 7 0 2 .  6 11-373  20 +EPZ  1 8 2 1  2 1 .  7 
1 7  -EPcPZ  0327  1 5 .  4 #-373 20 -EXZ 1 7 4 0  5 2 .  4 #-386  
1 7  +llPZ 2 1 1 6  0 5 .  4 20 +EPKPdfz 1 9 5 6  33 . 0 #-387 
18  + I PZ 0 1 1 9  1 9 .  5 #- 3 74 20 -EXZ 1 9 5 6  4 4 . 8 #- 387 
18  - I PcPZ  0 1 1 9  3 1 .  2 #-3 74 20 -EPZ 1 9 5 8  1 5 .  0 
1 8  + EPZ 080 1 02 .  0 20 -EPZ 2007 13 .  0 
1 8  +EPZ 1 2 ] 5  2 4 .  0 20 +EPZ 2 0 0 7  1 7 .  1 
1 8  -EXZ 1 5 26  3 0 .  6 11- 3 75  2 1  +EPZ 06 1 1  0 5 .  6 
1 8  + I pPK i KPZ 1 5 2 7  0 9 .  0 #-3 75 2 1  +EPZ 0 7 2 5  1 9 .  6 11-388  
1 9  +EPZ 0309  1 6 .  4 11-3 76 2 1  - I Pc P Z  0 7 2 5  2 1 .  0 #-388  
19  - EpPZ  0309  2 1 .  6 11-3 76 2 1  +EpPZ 0 7 2 6  5 2 . 8 #-388  
1 9  -EsPZ  0339  42 . 4 #- 3 7 7  2 1  E SH  0735  1 5 . 2 #-388 
1 9  +EPZ  0852  1 2 .  5 2 1 -EXZ 1 0 2 4  3 9 .  0 #-38 9 
1 9  -EPZ 09 1 8  0 4 .  8 #-378  2 1  +BPZ 1 5 1 7 1 6 . 0 
1 9  - E P c PZ 09 1 8  0 7 .  4 11-3 78 2 1  - EPZ 1 7 3 3  2 2 . 2 11-39 0 
1 9  + E PZ 1 30 6  4 9 .  7 2 1  - I Pc l' Z  1 7 3 3  2 4 .  1 11-39 0  
1 9  +EPZ  1 3 0 6  6 5 .  6 2 1  +EPZ 1 8 0 3  1 5 .  6 
1 9  - EPZ  1 3 0 7  0 7 .  0 2 1  -EPZ 2 1 4 7  0 I .  4 
1 9  +EpPZ 1 4 4 6  1 4 .  6 #-3 79 2 1  +EPZ 2 2 0 6  3 7 .  7 
1 9 +EXZ 1 4 4 6 1 9 . 5 11-3 79 22 +EPl 0 0 4 0  2 7 .  7 
1 9  -EPZ 1 64 2  6 8 .  0 #-380 22 + EPZ 04 1 2 2 4 . 5 
1 9  + EpPZ 1 64 3  3 3 .  6 11-380 22 -EPZ 06 1 6  2 2 .  5 11-39 1 
1 9  - EXZ  1 95 4  3 3 .  9 #-38 1  22  -EPc P Z 06 1 6 3 8 . 8 11-3 9 1 
20 +EPcPZ 0052 30 .  3 #-382 22 +EPZ 0908  3 0 .  0 #-392  
20 +EXZ 0056 0 3 .  0 #-382 22 -EPZ 1 4 0 5  1 5 . 4 #-3 9 3  
2 0  +EPZ  0 1 1 4  2 1 . 0 22 +EpPZ 1 4 0 5  3 7 . 4 #-3 9 3  
2 0  +EPZ 0205 O J .  3 23 - EPZ 0 5 2 6  0 8 . 2 #-3 94 
20 -EPZ  02 1 5  2 9 .  0 23 +EXZ 0 5 2 6  1 0 .  2 #-394 
20 -EPZ 0224 0 6 .  2 #-3 8 3  2 3  -EPZ 085 1 1 6 .  6 
20  +EXZ 0242  49 .  0 #-384  23  -EPZ 0924 20 .  2 
20  -EPZ 0748 6 3 .  2 2 3  +EPZ 0 9 5 7  4 1 . 8 #-395 
20 -EPZ 1 33 3  4 8 .  4 2 3  -EPc P Z  0 9 5 7  45 .  4 #-395 
20 - EPZ 1 3 3 4  0 5 .  3 2 3  -EPZ 1 0 5 8  2 1 .  8 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
23  +EPZ 1 2 1 3  26 .  8 2 6  -EP Z  0952 3 5 ,  0 11-406 
23 +EPZ 2 1 1 6  0 7 .  4 2 6  -EPcPZ 0952 39 .  6 lt-406 
24 +EPZ 0 053  29 .  6 2 6  +EPZ 1 0 1 3  22 .  6 11-407 
24  + EPPZ 0756  33 .  2 11- 3 9 6  2 6  +EPcPZ  1 0 1 3  2 5 .  3 lt-407 
2 4  +EP Z  1 227  29 .  6 #-3 9 7 2 6  + EPZ 1 2 1 3  49 .  4 
24 -EpPZ 1 227  32 .  7 lt-3 9 7  2 6  - I P Z  1 22 4  39 .  0 #-408 
24  - E PZ 1 347  4 7 . 7 26 -EPZ 1 2 2 4  4 9 . 8 #-408 
24  +EPZ 1 6 2 4  08 .  9 26 + E PZ 1 5 06  1 4 . 8 11-409 
24 +E PZ  1624  1 3 .  8 26  +EPZ  1 5 1 6  0 1 .  0 
24  -EPZ  1 830 4 4 .  2 lt-398  2 6  + EPKPdfZ 1 6 5 7  05 .  5 11-4 1 0  
24 -EpPZ 1 8 3 0  6 1 .  0 11- 3 98 26 -EPK i K PZ 1 65 7 09 .  5 #-4 1 0 
24 -EPZ 1 9 2 2  03 .  8 2 6 + EPZ 2337  0 1 .  6 
24  -EPZ  2 1 0 1  3 7 .  2 #-399  27  +EPZ  0008  55 .  3 
24  - EpPZ 2 1 0 1 3 9 .  2 lt-399  27  -EPZ  0 1 3 9  3 0 .  0 
24 +EPZ 22 1 5  42 . 6 2 7  - EPZ  0229  22 .  2 11-4 1 1  
25  +EPZ 0055  3 2 .  8 2 7  - EXZ 0229 2 9 .  0 11-4 1 1  
25 -EPZ 0 2 1 1 2 7 .  4 #-400 27 +EPZ 0 7 4 3  4 8 .  5 
25 +EPc PZ 0 2 1 1 3 7 .  0 11-400 2 7  +EPZ  0 7 4 3  54 .  5 
25 - I PZ 0 3 3 5  1 9 .  7 11-4 0 1  2 7  +EPZ  08 1 5  1 1 .  2 
25 - I PcPZ 0335  2 2 .  0 #-40 1 2 7  -EPZ 08 1 5 2 1 .  2 
25 +EPZ 0536  1 3 .  8 2 7  ESH 0825 2 7 .  0 
25  +EPZ 054 1 6 5 .  2 2 7  +EPZ 0833 3 0 . 0 
25 + EPZ 064 1 1 9 .  3 2 7  +EXZ 1 3 3 3  1 0 .  8 11-4 1 2  
26 +EPZ 0947  64 .  0 2 7  -I PZ 1 4 0 2  3 2 . 5 11-4 1 3  
25  -EpPK i KPZ 1 0 2 6  2 5 .  4 11-402 2 7  -EPcPZ 1 4 0 2  3 4 .  0 11-4 1 3 
25  -EXZ 1 206  1 6 .  0 lt-403 2 7  + EXZ 1 4 0 2  4 5 .  0 11-4 1 3 
25  - I XZ 1 20 6  2 7 .  9 11-403 27 - EPZ 1 54 1  0 7 .  2 11-4 1 4 
25  +EPZ 1 2 5 7  4 5 .  2 2 7  - EpPZ 1 5 4 1  1 8 .  0 11-4 1 4  
2 5  - I PZ 1 3 4 7 00 .  8 2 7  +EPZ 1 72 0  07 .  3 
26 - I PZ 1 3 4 7  0 4 .  2 2 7  -EpPZ 1 7 3 3  4 1 . 3 11-4 1 5 
25  +EPZ 2 1 1 7  0 2 .  3 2 7  EPZ 1 7 40  26 .  5 
25  + EPZ 2 1 1 7  09 .  9 2 7  + EPZ 2 3 3 7  5 0 ,  0 
2 6  +EPd i ffZ 00 1 8  1 7 .  7 11-404 28 -EPZ 0007  4 4 . 8 
2 6  +EpPd i ffZ 00 1 8  3 1 . 0 lt- 404 28 + EPZ 05 1 7  1 1 .  0 
26  -EPZ 0945  0 9 . 8 11-405 28 + EXZ 0925 1 7 . 3 lt-4 1 6 
26 +EXZ 094 5  1 6 .  4 lt-405 28 +EPZ 1 0 3 6  3 2 .  6 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
28  +EP Z  1 34 3  3 9 .  6 3 0  +EPZ 2239  30 . 8 
28 -EPZ 1 408 04 .  6 #-4 1 7  30 +EPZ 223 9 4 1 .  8 
28 + I PZ 1 408 06 .  3 11-4 1 7  May 
28 - I pPZ  1 408  0 7 .  7 #-4 1 7 + EPZ 0028 28 , 8 
28 -EPZ  1 505 40 .  3 +EPZ 0 1 3 2 1 2 .  7 #-4 30 
28 -EP Z 1 826  1 0 . 2 + E sPZ 0 1 3 2  1 9 .  0 #-4 30 
28  +EXZ  2 0 3 2  1 1 . 0 11-4 1 8  + I PZ 0403 56 .  0 #-4 3 1 
28 -E p PKPdf Z 2 0 3 2  25 .  0 11-4 1 8  ESH 04 1 2  50 . 2 #-4 3 1  
2 8  +EXZ  2 0 3 2  2 6 .  0 #-4 1 8  - EPZ 0554  05 .  6 
28 ES f l  2049  3 2 .  0 -EPZ 0707 27 .  0 #-432 
29 -EPZ 0 3 5 7  3 5 .  6 #-4 1 9  - EPcPZ  0 7 0 7 3 7 . 4 #-43 2 
29 + E X Z  0645 09 .  0 #-4 20 -EPZ 1 3 0 0  02 . 8 
29 -EP cPZ 0645  1 3 .  0 #-420 +EPZ 1 9 5 6  4 1 .  0 #-433  
29 +EPZ  1 1 1 7 3 2 .  6 -EPcPZ 1 95 6  4 6 .  6 11 - 4 3 3  
2 9  +EPZ 1 ) 1 7 39 . 4 2 +EPZ 1 1 3 5  3 9 .  0 #-434 
29 +EPZ 1 3 0 1  3 1 .  0 2 -EPZ 1 1 5 3  3 8 .  6 11-4 3 5  
2 9  +I PZ 1 30 1  4 0 .  6 2 +EpPZ 1 1 54 1 0 .  6 
29 -I P Z  1 3 0 1  5 7 .  3 2 +EPZ 2 0 4 8  3 5 . 2 
29 ESH 1 3 0 1  0 8 .  0 2 -EPZ 2048  5 1 .  6 
29 +EPZ  1 52 0  6 4 .  0 3 +EPZ 07 1 9 22 . 8 
29 -EPZ 1 6 5 6  4 6 .  2 #-42 1 3 +EPZ 1 1 40 1 7 .  I 11-4 36  
29  -EPZ 1 70 5  2 3 .  4 11-422 3 -EpPZ 1 1 40  2 1 .  2 #-4 3 6  
2 9  +E s P Z  1 705 30 .  6 #-422 3 - IP Z  1 4 08 0 0 . 4 #-4 3 7  
2 9  +EXZ 1 72 2  0 l .  3 11-423 3 - I PcPZ  1 4 08  1 6 . 0 #-4 3 7 
29 - EPc PZ 234 1 3 4 .  0 #-4 24 3 +EPZ 1 7 3 7  1 2 . 0 #-4 38  
30  +EPZ 0052 2 6 . 8 3 +EPZ 2 0 1 4  06 . 4 
30 +EXZ 003 8  4 9 . 8 ff-4 25 3 +EPZ 2 2 4 3  42 . 8 
30 -EXZ 04 1 6  2 4 . 8 11-426 4 +EPZ 0 1 34 28 . 5 
30  -EPZ 0 7 3 0  2 1 . 6 4 +EPZ 0 1 34 3 0 ,  3 
30  +EPZ 1 1 4 5  4 2 .  3 4 -EPZ 0 3 5 5  00 . 5 
30 +EPZ 1 1 4 5  5 0 . 4 4 -EPPZ 1 04 I 30 . 5 11-4 39 
30 +EXZ 1 2 5 1 0 1 .  0 11 -427 4 +EPZ 1 1 04 1 9 . 6 
30 +EPZ 1 54 3  3 5 .  6 11-4 28 4 +EPZ  1 1 39 3 5 . 2 
30  - I XZ 1 5 4 3  4 0 .  7 !l-428 4 +EPZ 1 2 1 8  4 1 .  8 
30 +EPZ 1 7 5 4  1 5 . 6 11-4 2 9 4 +EPZ  1 2 1 8 4 5 . 0 
30 - EPcPZ  1 7 5 4  1 7 . 0 11-429  4 -EPZ 1 246 1 1 . 0 11-440 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
4 +EPZ 1 6 4 5  36 .  0 11-4 4 1 6 +EsPZ  2303  2 1 .  2 11-450 
4 + E P Z  1 7 02  56 . 2 7 -EXZ 00 3 6  2 4 . 0 #-45 1 
4 + I PZ .1 7  4 3  5 2 .  5 11-442 7 ESH 0046 0 8 .  2 11-4 5 1  
4 +EXZ 1 7 4 4  3 4 .  8 11-442  7 - EPPZ 0049  0 7 . 0 11-452  
4 - EPZ 1 8 0 6  5 3 .  0 11-443 7 - EPZ 03 1 1  0 l .  4 
4 -EPZ 1 8 0 6  5 4 .  5 #-443 7 +EPZ 04 5 1  2 7 . 4 
4 +EPZ  1 9 4 1 36 .  6 7 +EPZ  094 3 1 9 , 8  
4 -EPZ 204 7 3 7 .  6 7 -EPZ 1 5 3 8  1 7 . 4 
4 -EPZ 204 7 4 1 .  4 7 - EPZ 2044 1 2 . 0 11-463 
4 +EPZ 204 7 5 1 .  4 7 - I P c P Z  2044  1 5 . 0 #-453  
4 +EPZ 2 1 3 0 0 2 .  4 8 + EPZ 0544 1 8 . 0 ll-4 5 4  
4 -EPZ 2 1 3 0 05 .  5 8 +EPc P Z  0544 2 1 .  0 #-454  
4 +EPZ 2 1 3 0 1 3 .  7 8 +EPZ 1 649  4 9 . 6  #-45 5  
6 +EXZ 0 5 0 9  4 6 .  0 #- 444 8 -EPZ 2 1 54 1 0 . 4 ll-456 
5 +F.PZ 05 3 3  0 1 .  2 #-446 8 +EPc P Z  2 1 54 1 4 . 0 #-466  
6 +EPnPn Z 05 3 3  4 6 .  2 #-446 9 +EpPZ 055 5  4 1 .  8 ll-45 7  
5 +EPK i KPZ 09 1 0  06 .  6 #-446 9 + EPZ 0808  2 8 . 0 
5 +EXZ 09 1 0  2 4 ,  0 #-446 9 +EXZ 09 1 4  0 3 . 2 11-468  
6 + EPZ 1 43 7  2 1 . 4 9 -EPZ 09 1 4  0 4 .  3 ll -45 8 
5 - I PZ 1 9 1 8  49 . 5 #-44 7 9 -EPZ 1 0 52  2 8 . 8 #-45 9 
6 - I PcPZ  1 9 1 8  6 5 .  0 #-447 9 +EPZ 2 0 3 7  1 5 .  2 ll-4 60 
5 - EpPZ 1 9 1 9 1 9 .  4 #-4 47 9 -EXZ 2 0 3 7  2 1 .  0 #-460 
6 ESH 1 9 2 8  6 5 .  0 #-447 9 + EPZ 2 2 3 6  1 0 . 6 ll-4 6 1  
5 +EPZ 2 0 3 5  3 6 .  5 9 +EPc P Z  2236  1 6 . 0 #-46 1 
5 -EPZ 2 3 3 5  2 4 .  0 9 +E sPZ  2236  3 3 . 0 ll-4 6 1  
6 + EPZ 0 1 1 6  1 4 .  0 #-448 1 0  + EPZ 0 1 4 7  0 7 . 2 
6 -EPcPZ 0 1 1 6  2 0 .  0 #-448 1 0  +EPZ 1 1 20 4 6 . 0 
6 -EPZ 03 5 1  3 0 .  0 1 0  +EPZ 1 22 1  2 8 . 2 
6 +EPZ 05 0 2 3 4 .  6 1 0  +EXZ 1 7 08 0 9 .  6 11-462  
6 +EPZ 2 1 2 3 2 8 .  4 #-449 10 -EPZ 1 849 4 8 . 0 #-463 
6 - I PcPZ 2 1 2 3 2 9 .  4 #-449 1 0  -EPcPZ 1 849  5 1 .  0 11-463 
6 ESH 2 1 3 3 1 2 .  0 #-449 1 0  + EPZ 1 908 4 7 . 0 #-4 64 
6 -EPZ 22 1 2  4 3 .  8 1 0  -EPZ 1 940 1 1 .  6 
6 - I PZ 22 1 2  46 .  0 1 1  -EPZ 00 3 3  3 0 . 4 11-4 65 
6 ESH 2222 2 5 .  6 1 1  +EPZ 04 1 8  3 1 .  2 
6 + EPZ 2303  06 .  6 #-450 1 1  +EPZ 04 1 8  3 5 . 0 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
l J  +EPZ 0 7 3 5  3 8 .  5 1 4  +EPZ  0 7 3 5  I O .  6 
1 1  -EPZ 2 0 3 9  4 8 . 0 1 4 +EPZ  0 7 5 5  I O .  6 
1 1  - I PZ 2039  49 .  2 1 4  +EPZ  0 9 20 3 3 . 0 
l l  +EPZ 2 2 5 0  4 3 . 5 1 4  +EPZ 0920 36 .  2 
1 1  -EPZ 2250 47 .  2 1 4  +EPZ  0943  5 l .  0 #-4 8 0  
1 1  -EPZ 2 3 1 4  0 5 . 0 11-4 6 6 J 4, -EsPZ 0 944 04 . 8 #-4 8 0  
1 1  -EpPZ 2 3 1 4  2 7 . 6 11-466  1 4  -EPZ  2 2 2 3  2 5 . 4 
1 2  -EPZ 0224 0 I .  7 11-4 6 7 1 5  +EPZ 0 1 24 29 . 2 
1 2  -EpPZ  0224  1 5 . 4 11-4 6 7  1 5  -EP Z 0342  0 5 . 2 
1 2  +EPZ 0344 4 6 . 0 ll-4 6 8  1 5  +EPZ 0548  3 0 .  9 
1 2  +EPZ 0346 37 .  l #-4 6 9 1 5  - I PZ 0 548  34 . 3 
1 2  -EXZ  0346 4 5 . 0 11- 4 6 9  1 5  +EP K i KPZ l l 45  20 .  5 #-4 8 1  
1 2  +EPZ 0 406  2 5 . 8 #-4, 7 0 1 5  +EP Z 1 642  40 .  0 
1 2  +EPcPZ 0406 30 .  2 jj-470  1 5  +EXZ 1 759 2 7 . 3 #-4 82 
1 2  +EPZ 04 5 1  32 . 0 11-4 7 1 1 5  +EPZ 2 0 39 32 .  l #-4 8 3  
1 2  -EsPZ  04 5 1  3 9 . 8 11-4 7 1  1 6  +EPZ 0530 4 7 . 4 #-484  
1 2  - I PZ 1 1 4 3  5 9 . 6 1 6  -EPZ 0547  1 0 .  8 
1 2  + I PZ 1 1 44  02 . 0 1 6  +EPPZ 09 1 4  0 0 .  2 #-485 
1 2  ESH  l l 54  49 .  0 1 6  - E XZ  1 03 7  1 2 .  0 #-4 86 
1 2 +EPZ 1 3 1 0  4 3 . 0 11- 4 72 1 6  ESH 1 055 20 .  4 
1 2  +EPcPZ 1 3 1 0  4 7 . 2 #-4 72 1 6  +EPZ 1 1 53 1 0 . 8 
1 2  +EPZ 1 3 1 4  4 0 .  3 11-4 7 3 1 6  +EPZ 1 65 8  0 2 .  3 
1 3  +EP Z 0334  2 2 .  5 jj-474  1 6  +EPZ 1 6 5 8  2 3 .  6 
1 3  +EpPZ 0 3 3 4  2 4 . 2 11-4 74 1 6  +EPZ 2349  23 .  2 #-4 8 7  
1 3  +EPZ  0347  4 7 .  2 #-4 75 1 6  +EPc PZ 234 9 36 .  5 #-487 
1 3  +EPcPZ 0347  5 1 .  2 11-4 7 6  1 7  -EPZ 00 1 1  4 1 .  6 
1 3  +EPZ 0 703 36 .  5 #-4 76 1 7  - I PZ 00 1 1  4 5 ,  0 
1 3  +EP cPZ 0703  40 . 0 #- 4 76 1 7  +EpPK P d fZ 024 1 03 .  4 #-488 
1 3  -EP Z 1 1 38 1 9 . 4 #-4 7 7  1 7  +EXZ 024 1 09 .  4 #-488  
1 3  - IPcPZ  1 1 38  20 .  8 ll-4 7 7  1 7  -EPZ 0 3 1 2  3 3 .  8 #-489 
1 3  ESH 1 1 48  02 . 0 ll-4 7 7  1 7  -EpPZ 0 3 1 2  42 .  6 #-4 8 9  
1 3  +EPZ 1 3 36  38 . 9 11-4 78  1 7  +EPcPZ 0 3 3 1  33 .  1 #-4 90  
1 3  -EpPZ  1 336 02. 8 ll-4 78 1 7  -EpPZ 0 33 1  38 .  6 #- 490 
1 3  +EP Z 2206  26 .  5 1 7  +EPZ 0432 2 1 .  0 #-49 1 
1 4  +EP Z  0 720 1 5 .  0 #-4 79 1 7  -EPZ 1 0 4 9  5 4 .  0 
1 4  +EpPZ 0720  23 .  2 #-4 79 ] 7 +EXZ  1 22 4  4 6 .  2 #-492 
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Date Phase Time Remarks Date Phase Time Remarks 
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1 7  +EPZ 1 3 1 6 0 3 .  6 #-493  20 +EPZ ] 24 7  35 .  8 #-508  
1 7  +EPZ  1 6 1 0 2 4 .  7 2 0  +EPcPZ 1 24 7  4 4 .  8 #-508 
1 7  -EPZ  1 6 3 7  46. 5 11-4 9 4  2 1  +EP Z 0533  4 5 .  2 #-509 
1 7  +EPZ  1 908 10 .  1 2 1  +EPcPZ 0533  52 .  6 11-509 
1 7  - I P Z  1 940  5 7 .  4 2 1  +E p PZ 0534 1 0 .  0 #-509 
1 7  - I PZ 1 9 4 1  0 0 .  l 2 1  -EPZ 1 035  3 8 .  2 
1 7  + I PZ 1 952  22 . 4 22  +EP cPZ 0353 30 .  0 #-5 1 0  
1 8  -EPZ 0068 07 .  0 11-4 9 5  2 2  +EpPZ  0 353 33 .  0 #- 5 1 0  
1 8  +E XZ 0058 J 7 .  4 11-4 9 5 2 2  +EPZ 1 22 9  4 0 .  6 
1 8  +EPZ 0606 25 .  8 11-496 22  -EPZ 1 756 4 1 . 8 #-5 1 1  
1 8  -E Pc PZ 0606 3 1 .  4 11-4 96 22  -EPZ 1 8 5 2  2 7 .  8 
1 8  +EXZ 0659  48 .  0 11-4 9 7  2 2  -EXZ  2 1 1 6  49 . 6 11- 5 1 2 
1 8  +EXZ  0659  4 9 .  2 #-4 9 7 2 3  -EPZ 0 1 3 2  2 6 .  6 #-6 1 3  
1 8  +EPZ 1 002 07. 3 #-4 98 2 3  - EPKPdfZ 0 500 56 .  5 #-5 ] 4  
1 8  +EXZ 1 6 1 0  00 .  6 #- 4 99 2 3  +EPK i KPZ 050 1  0 1 . 0 #-5 1 4  
1 8  +EPZ 1 94 2  5 8 .  9 #-5 00  23  +EPZ 06 1 5  09 .  6 
1 8 +EPcPZ ] 9 4 3  1 4 . 8 #-5 0 0  2 3  +EPZ 1 1 3 4  24 .  0 
1 8  +EpPZ 1 9 4 3  3 4 .  0 #-6 00  2 3  - EPZ 1 2 2 0  2 3 . 8 
1 8  + EPZ 2242  23 .  8 2 3  +EPZ 1 6 1  J 2 2 . 8 #-5 1 5  
1 8  -EPZ 2324  24 . 6 #-5 0 1  2 3  -EPcPZ  1 6 1 1 2 4 . 0 #-5 1 5 
1 9  + EPZ 1 04 4  4 1 .  5 #-5 02 2 3 +EPK i KPZ 1 928  1 8 .  6 #-5 1 6  
1 9  -EpPZ 1 044 4 4 .  0 #-502  23  +EPZ 1 9 4 2  3 2 .  5 
1 9  + EPZ 1 33 1  1 5 .  8 2 4  +IPZ 0 1 1 8  1 4 .  7 #-5 1 7  
1 9  -EPZ 1 408  1 2 .  8 2 4  -EpPZ 0 1 1 8  30 .  5 #-5 ] 7 
1 9  +EPZ 1 4 2 9  42 .  6 24 +EPPZ 0 1 2 1  1 2 . 4 #-5 1 7  
1 9  + EPZ 1 6 3 7  0 2 .  2 #-5 0 3  2 4  +E PZ 0339 1 0 , 0 
1 9  -EPZ 1 6 3 7  2 0 .  6 #- 50 3 24 -EPZ 1 9 1 1 3 4 . 8 
1 9  - I s PZ 1 6 3 7  30 .  0 #-503  24  -EPKPd fZ 203 1  4 0 . 2 #-5 1 8  
1 9 + EPZ 204,3 20 .  1 2 4  -EPZ 2226  07 .  6 
1 9  +EPZ 2 1 07 02 .  5 #-504 24 -EPZ 230 1 5 8 . 8 
1 9  -EPcPZ 2 1 07 04 .  4 #-504 24  -EPZ 2302 04 . 0 
1 9  -EPZ 2 3 1 6 5 1 .  0 2 5  +EPZ 0645 10 .  5 11 -5 1 9 
1 9  -EPZ 2350 1 2 .  4 #-5 0 5  2 5  -EPcPZ 0645  1 4 . 8 #-5 1 9  
2 0  + EPZ 0 302 O l .  6 #-5 06 25 +EXZ 1 738  05 ,  6 #-520 
20 - I PZ 1 226 48 .  0 #-5 0 7  2 5  + I P Z  1 75 8  4 1 .  6 #- 5 2 1  
2 0  - EpPZ 1 227  00 .  6 #-5 0 7  2 5  -I pPZ 1 759  2 5 .  8 #-5 2 1  
－ 34－
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h m  s h m  s 
2 5  - l X Z  1 769 39 .  0 11-5 2 1 3 0  +EPZ 0250  08 .  2 
2 5  ESH 1 807  66 .  2 jj-5 2 1  3 0  +EPZ 0257 0 4 . 9 11 - 53 3  
2 5  +EP Z 1 9 56  3 4 .  l 3 0  +EPcPZ 0257 07 ,  5 11-6 33 
26 +EPZ 0 0 1 9  3 0 .  0 3 0  -EPZ 0806 46 .  6 
2 6  +EPZ 0 0 3 7  1 3 . 5 3 0  +EP Z 1 0 30 3 1 . 5 
2 6  +EPZ 0242 2 0 . 2 11-52 2  3 0  -EP Z 1 502  48 .  0 
2 6  +EPZ 0432  0 6 . 4 11-623 30  +EPZ  1 636 07 .  4 
2 6  +EPcPZ 0432 JO .  l 11-52 3 3 0  +EPZ 1 63 8  56 .  0 
2 6  -EPZ 06 1 9  09 . 6 11-6 2 4  3 0  + I P KPdfZ 204 1 3 7 .  8 #-534  
2 6  +EXZ  06 1 9  1 8 . 0 ll-5 2 4 3 0  - I PKPbcZ  204 1 4 2 .  8 11-534 
26 - I PZ 0 62 3  59 . 2 11-625  30  +EP Z 223 4 26 .  2 
26 +EPcPZ 0624 02 . 6  11- 5 25  30  - IP Z  2 234  3 3 .  8 
2 7  - IPZ 1 8 2 5  2 3 . 3 11-526  3 1  -EP Z 1 700 07 .  0 11-535 
2 7  - I PcPZ 1 82 5  2 5 . 0 11-626  3 1  +EPZ  1 750 2 1 .  7 #-636 
27  +EPZ 1 8 3 9  0 0 . 8 3 1  +EPZ 1 833  29 .  6 
28 N I L  J u n .  
2 9 -EPZ 0 1 1 6  2 6 . 0 -EP Z 1 534  3 1 .  5 11-5 3 7  
2 9  -EPZ  0 1 1 6  3 0 .  2 -EpPZ 1 534 33 .  0 11-5 3 7  
2 9  -EXZ 06 0 1  1 5 . 0 jj-627 +EPZ  1 920  1 2 .  6 #-538  
29 - I Pc P Z  060 1 1 7 . 4 jj-527 +EPZ 1 927  4 3 .  6 
29  -EPZ 064 7 02 . 0 -EPZ 1 9 36  3 1 .  6 
29 -EPZ 0948  52 .  6 + IPZ  20 1 6  5 7 .  8 11-539  
29 +EPZ 095 5 48 .  2 11-628 +EPc P Z 20 1 7  1 3 . 4 #- 5 3 9  
2 9  E X Z  1 03 4  2 4 .  2 #- 529 -EPZ 2 3 4 5  0 1 .  8 
29 -EPZ 1 0 4 4  3 2 .  8 -EPZ 234 5 03 .  l 
29 - EPZ 1 2 1 3  1 2 .  6 #-530 2 EPZ 09 1 0  09 .  0 
29 -EPcPZ  1 2 1 3  1 6 .  2 #-530  2 -El'Z 1 0 2 7  0 2 .  0 
29 - EPZ 1 604 1 9 .  0 2 +EPZ 1 24 5  5 5 . 4 #-5 4 0  
2 9  +EPZ  1 603 46 .  4 #-5 3 1  2 +EPZ 1 3 1 1  2 0 . 4 
29 - E sPZ 1 603  5 7 .  2 #-5 3 1  2 -EPZ 2 1 4 4  2 7 . 8  
29 +EPZ  2025  06 . 0 #-5 32 3 + I PZ 03 1 1  2 1 .  6 11-54 1 
29 -I PcPZ  2025  0 8 .  9 #-632 3 -EPc P Z  03 1 1  3 5 . l 11-54 1 
29  -EX Z  2025 49 .  2 11-5 32 3 +EPZ 094 1 ] I .  6 jj-542 
29 ESf l  2035 3 1 .  6 3 +EPc PZ 094 1 1 5 . 7 ll- 54 2 
30  +EPZ 02 1 0  0 4 .  8 3 +EPZ 1 4 3 5  3 0 . 8 
30  +EPZ  0250 01 .  0 3 - EPZ 22 2 1 0 I .  7 
－ 35－
Date Phase 
4 - I PZ 
4 -EpPZ 
4 ESH  
4 +EPZ  
4 +EPZ 
4 +EPZ 
4 +EPZ 
4 -EPZ 
4 -llpPZ 
4 +EPZ 
4 +EpPZ 
4 +EPZ 
4 -EPZ 
4 -EPPZ 
4 +EPZ 
5 +EPZ 
6 +EPc PZ 
6 +EPZ 
5 - I PZ 
5 - I PZ 
6 +EPZ 
5 -EPc PZ 
5 - EPd i ffZ 
5 -E PZ 
5 +EPZ 
5 +EpPZ 
5 +EPZ 
5 -EPZ 
5 +EPZ 
5 +EPc l'Z 
6 +E PZ 
6 +EPcPZ 
6 + EPZ 
6 +EPcPZ  
6 + E PZ 
6 - I PZ 
Time 
h m  
03 1 3  
03 1 3  
03 1 8  
0 7 5 8  
1 1 0 8  
l l  0 8  
1 2 02 
1 3 0 0  
1 3 0 0  
2 0 0 8  
2 0 0 8  
2 1 2 2 
2 1 2 2  
2 1 2 6  
22 1 2 
0444  
0444  
094 6  
0946  
09 4 6  
0956  
0956  
1 2 0 4  
1 4 2 9  
1 5 3 2  
1 53 2  
1 6 2 9  
1 70 9  
205 1 
205 1 
0 1 4 2  
0 1 42  
0954  
0964  
1 05 8 
1 1 4 0  
s 
04 .  6 
39 .  2 
0 3 .  2 
0 5 .  2 
1 0 .  0 
2 0 ,  2 
1 7 .  6 
2 3 .  8 
3 9 .  6 
1 2 .  2 
2 4 .  0 
0 2 .  8 
0 9 .  0 
60 .  2 
29 . 8 
49 .  2 
62 .  6 
30 .  2 
3 1 .  8 
36 .  2 
3 7 .  0 
40 .  2 
40 .  2 
1 8 .  8 
52 .  4 
5 5 .  3 
1 6 .  0 
1 7 .  9 
08 .  5 
1 2 .  0 
1 1 .  6 
20 .  0 
00,  B 
04 . 5 
28 .  8 
46 .  0 
Table I. Continued. 
Remarks Date Phase Time Remarks 
h m  s 
#-5 43 6 + I P Z  1 1 4 0  46 .  6 
#-543 6 -EPZ 1 33 9  09 . 9 
#-5 43 7 -EsPZ 0023 38 .  0 11-5 56 
#-544 7 -EP Z 0053 64 .  7 11-5 5 7  
7 +EpPZ 005 3  5 6 .  8 11-5 6 7  
7 +EP Z 0 3 26  1 6 .  0 11-5 58 
7 -EPcPZ 0 3 26  1 9 .  8 #-5 58  
11-545  7 +EP Z 0336  04 .  6 11-5 59 
#-546 7 -Ep PZ 0338  1 7 . 0 11-6 59 
#- 5 4 6  7 -EP Z 044 1 3 3 .  9 
#-546 7 +EPZ 0 5 1 0  00 .  0 11-560  
7 -EpPZ 0 5 1 0  0 8 .  6 11-5 60  
11-547 7 +EP Z 0809 46 . 6 
11-64 7 7 +EPZ  1 1 02 46. 4 
7 +EPZ 1 1 02 6 1 .  8 
#-548 7 +EPZ  1 942 I ! . 8 
11-5 48  7 +EPZ  2 2 5 1  2 5 . 2 #-5 6 1  
B -EP Z 0853  60 .  5 11-562  
8 +EPZ  1 003  5 3 . 2 11-5 6 3  
8 -EpPZ 1 003 5 5 .  8 11-5 6 3 
11-549 8 -EP Z 1 32 8  4 4 .  0 #-664  
11-549  8 -EPd i ffZ 1 345  24 . 0 11-5 6 5 
#-650  8 -EP Z 1 449 26 . 3 11-566  
8 +EPZ  1 766 26 . 6 11-5 6 7  
11-5 5 1  8 +EPcPZ 1 756 29 . 4 11-5 6 7  
ll-5 5 J  9 +EPZ 1 1 20 2 7 . 6 
11-5 52 9 +EPcPZ 1 5 1 2 1 1 . 0 11-668  
9 +EPZ  1 7 56 3 7 . 8 
11-5 5 3 9 +EPZ 2 1 1 7  5 0 .  3 
11-5 5 3  9 +EPZ  2 1 20 5 3 . 3 11-5 69 
11-554  9 +EPZ 22 1 6  3 6 . 5 
11-554  9 +EPZ 2 308 2 7 . 0 
11-5 5 5  1 0  - I PZ 0527  0 3 . 8 #-57 0 
jj-5 5 5  1 0  -EPZ 053 1 4 5 .  4 
J O  +EPZ 1 3 2 2  2 5 . 6 
J O  -EPZ 1 3 22  3 6 . 8 
－ 36－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
1 0  -EPZ 2342  44 .  8 1 4  - E s PZ [ 7 54 3 3 . 0 #-5 8 3  
1 1  +EPZ  0033  00 .  0 #- 5 7 1  1 4  -EPZ  1 8 2 7  4 2 . 4 
I I  +EP Z 0046 22 .  3 1 4  +EPZ 1 8 2 7  4 7 .  6 
1 1  - EPZ 0 3 3 3  40 .  0 1 4  -EXZ 230 4  1 2 . 0 #-5 84 
1 1  -EP Z 0824  4 7 .  6 1 5  +EPZ 02 3 7  4 6 .  6 
I .I  + EP Z 2242 05 .  0 #-5 7 2  1 5  +EPZ 03 1 8  5 4 . 0 
1 1  - IP cPZ 2242 06 .  0 #-672  1 5  +EPZ 0354 2 1 .  0 #-5 8 5  
1 2  -EP Z 02 1 1 55 .  0 1 5  - EpPZ 0354  4 9 . 9 #-5 8 5  
1 2  + EPZ  0939  3 8 .  0 1 5  ESH  0359  03 . 6 #-5 8 5 
1 2  +EP Z 1 5 1 8  20 .  3 1 5  ESH  0404  4 4 . 6 
1 2  +EX Z  1 727  12 .  0 #-573  1 5  +EPZ 0 4 5 3  2 7 . 8 #-5 8 6  
1 2  +E p PZ 1 727  46 .  8 #-5 73 l 5 +EpPZ 045 3  3 2 .  0 #-586  
12  -EP Z 2 1 1 1  4 1 .  0 #-5 7 4  1 5  -EXZ 0535  09 .  5 
1 2  - E pPZ 2 1 1 1  42 .  5 #-5 74 1 5  +EPZ 08 1 2  4 0 .  3 
1 2  +EP Z 233 1 2 1 .  2 #-575  1 5  EPZ  08 1 2  5 3 .  6 
1 2  +EPcPZ 233 1 2 4 .  6 #-5 75 1 5  +EPZ 1 1 1 7 3 3 .  2 
1 3  +EPZ  0 1 24 48 . 2 1 5  +EPZ  1 5 1 1  5 3 .  3 #-687  
1 3  +EPZ 0908  4 3 .  2 1 5  +EPZ [ 7 3 6  1 8 .  2 #-588  
1 3  -EP Z 1 454  17 .  0 1 5  - E s PZ 1 7 3 6  2 5 .  0 #-588  
1 3  -EPZ  1 740 42 .  0 #-5 76 1 5  + EPZ 1 9 0 1 0 7 .  3 #-589  
1 3  + EP cPZ 1 74 0  44 . 3 #-576  15  - I pPZ 1 9 0 1  1 6 . 0 #-589  
1 3  - EpPZ 1 7 4 1  0 7 .  0 #-576  1 5  - I s PZ 1 9 0 1  1 8 . 0 #-589 
1 3  -EsPZ  1 74 1  1 5 .  2 #-5 76 1 5  -EPPZ 1 3 09 46 . 0 #-589  
1 3  +EXZ  1 9 4 9  23 .  2 #-577  16  -EPZ 00 4 5  2 4 . 0 
1 4  -EPZ 0704  1 8 .  2 #-5 7 8  1 6  -EPZ 004 5  4 0 . 4 
1 4  -ES cPZ 0 7 1 0 3 8 .  0 #-5 78 1 6  +EPZ 0 1 3 1  4 1 .  3 
1 4  +EPZ 0904 3 8 .  6 #-6 79  ] 6  +EPZ 0 1 3 1  43 . 4 
1 4  -EPcPZ 0904 52 .  0 #-579  1 6  +EPZ 0 1 3 1 56 .  6 
1 4  + IPZ  1 053  28 .  2 #-580  1 6  - EPZ 043 7  05 .  6 11-590 
14  - I p l'Z 1 0 6 3  5 6 .  0 #-580 1 6  + E sPZ 04 3 7  1 2 .  2 #-590 
1 4  + I sPZ  1 054  06 .  4 #-580  1 6  +EPZ 05 2 3  40 . 8 #- 5 9 1  
1 4  +EPZ 1 348  56 .  2 #-5 8 1 1 6  -EPZ [ 4 5 7  3 4 . 8 11-692 
1 4  +EP d i ffZ 1 503  31 .  8 #-682 1 6  - EpPZ 1 4 5 8  02 . 0 11- 592 
1 4  +EPZ 1 520 5 1 .  0 1 6  -EPZ 1 5 3 0  1 9 . 8 
1 4  - IPZ 1 7 54 08 .  6 jj-5 8 3  1 6  + EPZ 1 5 3 0  2 3 . 0 
1 4  - I Pc PZ 1 7 54  09 .  8 #-5 8 3  1 6  +EPZ 1 9 2 7  3 6 .  6 11-593 
－ 37－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
1 6  - I PZ 2205  36 .  4 11-594  2 1  -EPZ 09 1 0  25 .  0 #- 6 04 
1 6  - J P cPZ 2205 3 7 .  4 11-5 94  2 1  +EPZ 1 005 4 3 .  4 11-605 
16 - Ep PZ 2205 48 .  4 11-5 94 2 1  +EpPZ  1 005  5 4 .  6 11-605  
16  ESH 22 1 6  26 .  0 11- 594  2 1  -EsPZ  1 006 0 1 .  8 11- 605 
16 +EPZ 2234  36 .  4, 2 1  +EPZ 1 25 2  4 4 .  l 11-606 
1 7  +EPZ 0 2 1 8  43 .  2 11-5 9 5  2 1  -EPcPZ 1 25 2  48 . 4 11- 606 
1 7  +EPZ  02 1 8  4 6 . 5 11-5 9 5  2 1  +EPZ 1 406 20 .  6 
1 7  -EP Z 0302 29 .  9 2 1  -EPZ 2 322  26 .  4 
1 7  +EPZ  0936  46 .  4 #- 596  2 1  +EPZ 232 2  28 .  6 
1 7  -EPZ  1 2 3 5  58 .  0 2 2  +EPZ 0 740  04 .  6 11-607 
1 7  +EPZ 1 60 8  0 6 .  2 11-69 7 2 2  -EXZ 0 7 4 0  2 5 .  0 11-607 
1 7  -EPcPZ 1 608 1 0 .  2 #- 5 9 7 2 2  -EPZ 1 745  40 .  0 
1 7  +EPZ 1 6 2 5  1 6 . 6 11-598 22  -EPZ 1 745 5 1 .  0 
1 7  -E XZ 1 62 7 2 4 .  4 #-5 98 23 -EPZ 0 1 4 .4 0 3 . 4 #-608 
1 7  ESH 1 63 5  0 1 .  0 #-598 23 +EPZ 0236  2 1 . 2 
1 7  +EPZ 1 7 4 3  2 0 .  2 2 3  + EPZ 0404 O J .  7 #-609 
1 7  -EPZ 2 1 1 6  06 . 4 2 3  +EPc P Z  0532  3 1 .  4 # - 6 1 0  
1 8  -EPZ 0632  04 .  4 #- 599 2 3  -EPZ  09 1 7  5 4 . 4 
1 8  - I pPZ 0632  1 0 .  0 #-599 23  +EPZ 1037  2 1 .  7 #-6 1 1  
1 8  -EPZ 064 1 30 . 8 2 3  -EpPZ 1 0 3 7  46 .  5 #-6 1 1  
1 8  - I PZ  064 1 3 4 .  2 2 3  -EPZ 1 2 0 4  3 9 .  9 #-6 1 2  
1 8  -E PZ 1 2 1 3 26 .  6 2 3  -EPZ 1 6 3 2  3 9 .  0 
1 8  -EPZ  1 508  5 5 .  0 #-600  24 -EPZ 0030 19 .  0 
1 8  -EPPZ 1 5 1 1 5 8 .  0 #-600  24 -I PZ 0030  29 . 6 
1 8  +EPZ 1 6 2 6  4 3 .  6 #-60 1 24  -EPZ 05 1 9  40 .  2 
1 8  -EPZ  1 8 1 9  2 5 .  0 24 - EPZ 0543  44 .  0 #-6 1 3  
1 8  +EPZ 1 8 1 9  2 7 .  8 24 +EPZ 06 1 1 1 5 .  4 
1 8  - EPZ 2028  3 1 .  2 24 -EPZ 0 7 0 6  05 ,  3 
1 9  +EPZ 0000  5 1 .  5 #-602 24 +EPZ 0853 45 .  6 #-6 1 4  
1 9  -EPZ 06 1 7  5 5 .  0 #-603 24 + EPZ 1 20 8  5 2 . 4 #-6 1 5 
1 9  + E s PZ 06 1 8  09 .  0 #-603 24 -EPc P Z  1 2 0 9  0 1 . 2 #-6 1 5  
20 -EPZ 04 1 1  5 1 .  0 24 -EpPZ 1 209  26 .  0 #-6 1 5  
20  +EPZ 04 1 4  09 .  8 24 -EPZ 1 3 1 2  32 . 4 #-6 1 6  
20 +EPZ H l  9 2 4, , 4 24 + E s PZ 1 4 0 0  1 6 .  0 #-6 1 7  
20 + EPZ 1 9 2 2  1 5 .  4 24 -EPZ 1 75 3  0 0 .  4 
20 +EPZ 2 1 0 7  2 7 .  6 2 5  +EPKl' d fZ 0252  1 0 .  6 jj-6 1 8  
－ 38－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
25 -EPKPbcZ 0252 1 6 . 6 jj-6 1 8  28  + I PZ 1 6 0 2  2 1 .  3 jj-6 2 7 
25 -I PZ 1 34 5  oo . 8 28  -EPc P Z  1 60 2  3 0 .  6 #-6 2 7  
2 5  +EPZ 1 7 23 18.  6 11-6 1 9  28  -EPZ 1 9 0 2  1 1 .  0 
25  -EPZ 1 72 3  2 9 .  0 #-6 1 9 28  - I PZ 1 9 0 2  1 5 . 0 
25  +EsPZ  1 7 2 3  3 5 .  2 #-6 1 9  28 + l PZ 1 9 3 6  08 . 0 11-628 
25 -I PZ 2 1 1 1  26 .  6 2 8  - I P Z  1 9 3 6  2 5 . 4 11-6 28  
2 5  +EPZ 2 1 1 1  32 . 0 2 8  - I P c PZ 1 9 3 6  3 5 . 0 11-628 
2 6  +EPZ 2 1 1 1  48 .  7 2 8  ESH 1 945  1 9 . 0 11-628 
26 +EPZ 2 0 4 9  58 .  0 2 8  +EPZ 2 1 07  50 . 0 
2 6  -EPZ 205 0  0 1 .  0 2 8  +EPZ 2249 00 . 6 
2 6  +EXZ  2 2 3 4  27 .  2 11-620  2 9  -EPZ 0 1 38 1 4 . 4 
2 6  -EsPZ 2 2 3 4  3 8 .  8 #-6 20  29  -EPZ 02 1 4  4 3 .  6 
2 6  +EXZ  2 300 4 1 . 0 #-62 1 29  +EPZ 02 1 4  5 1 .  3 
2 7  -EPZ 0 1 4 7  22 . 4 29 +EPZ 0 3 5 1  08 .  6 
2 7  +EPZ 0 1 4 7 3 3 . 0 29  +EPZ 1 0 2 8  1 8 . 4 
2 7  +EP Z 1 00 7  5 5 . 0 29 +EPZ 1 2 1 3  3 9 .  0 
2 7  +EPZ 1 1 64 0 0 . 6 29  +EPZ 1 32 7  02 .  9 
2 7  -EPZ 1 1 54  0 4 . 0 29 +EPZ 1 6 0 7  3 6 . 8 11-629 
27 - EP Z 1 607  2 4 . 8 29  +EPZ 1 8 2 0  1 6 .  8 Jl-630 
27 -EPZ  1 6 3 3  0 7 . 0 29  +EPZ 1 9 3 0  09 ,  6 
27 -EPZ 1 656 3 4 . 3 29 +EX Z  2 3 4 2  0 1 .  8 11-63 1  
2 7  +EPZ 2 2 1 1 2 1 .  5 30 -EPZ 03 1 6  40 .  0 
28  -EPZ 0023 26. 0 #-6 2 2  3 0  -EPZ 0 7 2 5  2 7 .  0 
28  -EPcPZ 0023  40 .  8 11-622  30 -Es PZ 08 5 3  3 0 . 0 11-632  
28 -EpPZ 002 4 0 7 . 8 11-6 2 2  3 0  -EPKPdfZ 1 4 0 6  3 1 .  2 #-633 
28  +EXZ 0306 12 .  3 #-6 2 3  3 0  -EPKPbcZ 1 4 0 6  3 6 .  6 11-63 3 
28  + I PZ 0305 13 .  8 #-6 2 3  Ju l .  
28  -I PZ 0305  22 .  2 11-6 2 3  -EP Z 03 1 7  49 . 9 
2 8  -EPZ 0608 52 .  6 +EP Z 03 1 7  5 2 . 6 
2 8  +EPZ 0857  1 3 . 2 #- 6 24 -EP Z 0 43 1 0 9 .  5 
28  - I pPZ 08 5 7  23 .  2 #-624  -EPZ  0522  0 9 .  1 
2 8  +EPZ 1 0 4 0  2 7 .  5 -EPZ 1 0 3 3  2 7 , 9 11-634 
2 8  +EpPZ 1 1 3 9  0 7 .  2 #-626  -EPcPZ 1 03 3  34 . 5 #-634  
2 8  +EXZ 1 1 3 9  1 5 . 0 11-6 2 5  - IPZ 1 446  3 0 . 0 11-6 3 5 
2 8  +EXZ  1254  1 0 .  5 11- 626  +EPZ 1 739 3 1 .  6 
2 8  +EPcPZ 1 2 5 4  1 9 .  2 11-626 -EPZ 2 3 5 1  5 4 . 6 11-6 3 6  
－ 39－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
2 +EPZ 1 202  l 3 .  4 6 - I PZ 1 6 1 0  2 0 .  I 11-649 
2 +EPZ 2204 1 3 .  5 6 -I Pc PZ 1 6 1 0  3 1 .  B 11-649 
2 +EPZ 2204 1 5 . 0 6 -EXZ 1 7 5 3  5 0 .  8 lt-650 
3 +EPZ 0 8 38 2 8 . 0 11-63 7 7 +EPZ 1 5 1 5  06 .  4 jj-6 5 1  
3 - I p PZ 0 8 38 3 1 . 5 jj-637  7 +E sPZ 1 5 1 5  1 2 .  6 11-6 6 1  
3 -EPZ 1 0 1 8 1 7 .  0 jj-638  7 +EPZ 1 7 0 5  30 .  0 11-662 
3 -EPZ 1 602  4 0 .  0 11-63 9  7 -EPZ 1 7 2 6  0 7 .  6 11-653 
3 +EPcPZ 1 602 4 1 . 0 ll-639  7 -EPZ 202 5  1 2 . 4 11-654 
3 -EPZ 2 0 1 9  2 6 .  5 7 + EXZ  2034  0 3 . 6 11-65 5 
3 +EPZ 2 0 1 9  3 0 .  0 7 -EPZ 2 2 5 6  5 5 .  4 11-656 
3 +EPZ  2 2 30 0 I .  8 jj-640  7 -EXZ 23 2 3 2 1 .  0 jj-657  
3 +EXZ  2 2 30 1 1 .  4 jj-640  7 +Es PZ 2 3 2 3  4 0 .  8 11-65 7  
3 -EPcPZ 2 254 02 . 6 7 +EPZ 23 4 6  0 4 .  4 
4 +EPZ 0046 5 3 . 6 jj-64 1 7 -EPZ 2346  1 6 .  6 
4 +EPcPZ 0046  5 7 . 5 11-64 1 8 -EX Z  00 3 9  3 4 . 7 11 -658  
4 +EXZ  020 1  2 8 .  3 jj-642  8 -EPcPZ 03 5 1  2 6 . 0 jj-65 9 
4 -EXZ  0 3 1 8  3 5 .  0 8 -EPZ 0844 4 3 . 0 
4 +EP Z 0445 05 .  0 8 +EX Z 09 1 1  2 2 .  2 11-660 
4 +EPZ  1 00 1  0 1 .  2 8 -EXZ  09 1 1  3 2 . 4 11-660  
4 -EP Z 1 545 49 . 4 8 -EPZ 1 54 0  3 6 . 0 
4 +EPZ 1 736 40 .  0 jj-643  8 +EPZ 1 9 1 4  0 1 . 8 
4 +EP cPZ 1 73 6  46 .  8 jj-6 4 3  8 +EPZ 1 924  2 9 . 9 jj-6 6 1  
4 +EPZ 1 923  1 6 . 0 8 -EPcPZ 1 924 4 0 . 0 jj-661  
4 -EP Z 2 1 1 9 1 4 .  6 11-6 44 8 +Es PZ 1 92 5  1 7 . 6 jj-6 6 1 
5 -EPZ  0403 4 1 .  6 8 +EPZ 2 3 0 5  1 1 . 8 
6 +EPZ 0 5 5 3  37 . 6 jj-6 4 6  9 + IPZ 0703  0 0 .  2 jj-6 6 2  
5 -EPcPZ  0 556 48 .  6 11-6 4 5 9 + I Pc PZ 0703  0 3 .  2 11-662 
5 + I P Z  1 333  58 .  0 jj-6 4 6  9 + I sPZ  0703  1 3 . 6 jj-662 
5 - I pPZ  1 334 00 .  8 jj-646  9 -EPZ l l  5 1  1 9 . 8 jj-663 
5 + I s PZ 1 334 02.  6 11-6 4- 6  9 +EPZ 1 4 0 9  2 4 . 0 
6 +EPZ 1 646 20 .  6 11-647  1 0  +EPZ 0058  4 3 . 4 jj-664 
5 +EpPZ 1 646 3 1 .  6 jj-6 4 7  1 0  -EPZ 044 1 1 0 . 0 
5 -EP Z 1 936  49 . 6 11-648  10  +EPZ  1 840  42 .  3 11-6 6 5 
5 -I pPZ 1 9 3 7  00 .  6 11-6 48  1 0  -EPcPZ 1 840  4 8 . 2 jj-666  
6 + I P Z  0 1 28 26 .  0 1 0  -EPZ 1 852 4 8 . 0 11-6 6 6  
6 -EP Z  0 1 28  37 .  0 1 0  -EPcPZ 1 8 5 2  5 0 . 4 jj-666  
－ 40－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
1 0  +EPZ 2 2 2 6  1 7 .  8 1 5  -EPZ 1 8 1 1 1 0 . 9 #-67 9 
1 1  -EPZ 03 1 6  1 5 .  5 #-6 6 7  1 5  -EPc P Z  1 8 1 1 1 2 . 0 #-679  
1 1  -EPPZ 07 1 0  0 2 .  6 #- 668 1 5  + IPZ  2 0 5 2  59 . 0 #-680  
1 1  -EPZ 1 5 2 3  0 0 .  0 #-669  1 5  - I pPZ 2 0 5 3  0 2 . 0 #-680  
1 1  -E s PZ 1 5 2 3  2 7 .  0 #-669 1 5  -EPZ 2 1 22 1 9 . 8 
1 1  -EPZ  1 7 2 6  3 8 .  2 1 6  +EPZ 0023  5 2 . 0 
J 2  +EPZ 052 1 1 2 .  4 1 6  +EPZ 0 1 3 2  2 1 .  3 
1 2  + I PZ 0536  3 4 .  4 #-6 70  1 6  + EPZ 0 1 3 2 2 5 . 0 
1 2  - I Pc PZ 0536  37 .  4 #-6 70  1 6  +EPZ 0 1 4 6  1 0 .  2 #-68 1 
1 2  +EPZ 0 5 5 3  1 2 .  4 1 6  +EPZ 0507  1 5 .  5 
1 2  +EPZ 2058  3 1 .  6 #-6 7 1  1 6  +EPZ 0 6 56  4 0 .  5 
1 2  -EpPZ 2058 48 .  0 #-6 7 1  1 6 +EPZ 0 6 56  4 2 . 5 
1 2  -EPZ  2 1 1 2  06 .  0 1 6  +EPd i f fZ 1 4 32 3 7 . 0 #-682 
1 3 -EPZ 1 6 1 9  0 9 .  2 #-672  16  +I PKPdfZ  1 4 3 5  5 5 . 0 #-682 
1 3  +EPc P Z  1 6 1 9  2 7 .  0 #-6 72 1 6  - I PZ 1 4 34  2 3 . 0 #-683  
1 3  +EPZ 1 64 3  0 7 .  4 #-673  1 6  - EpPZ 1 4 34 26 .  5 #-683 
1 3  +Es PZ 1 6 4 3  1 6 . 0 #-673  16  +EPZ 1 6 56  1 9 . 0 
1 3  - EPZ 22 1 4  2 8 .  4 1 6  -EPZ 2 3 3 3  0 5 . 8 
1 3  + I PZ 22 1 1  5 6 .  6 1 7  +EXZ 0622 5 1 .  4 #-684 
1 4  + EPZ 0322 4 6 .  0 I 7 +EPZ 0 9 5 1  4 1 .  0 
1 4  +EPZ 1 5 2 5  0 4 .  5 1 7  - I PZ 09 5 1  4 9 .  l 
1 4  +EPZ 1 63 8  O J . 6 1 7  E S H  1 0 0 1  5 2 . 0 
1 4  +EPZ 1 6 3 8  04 .  3 1 7  -EpPZ 1 1 2 7  5 3 . 0 #-685  
1 4  -EPZ 2 2 2 5  4 3 .  6 1 7  +EPZ 1 326 3 1 .  3 #-686 
1 5  -EPZ 0 9 40  2 3 .  3 1 7  +EpPZ 1 3 26  4 1 .  6 #-68 7 
1 5  - I PZ 0940  26 . 6 1 7  + EPZ 1 4 2 1  2 9 .  6 #-687  
1 5  - I PZ 09 4 0  3 1 .  0 1 7  -IpPZ  1 4 2 1  3 3 . 8 #-68 7 
1 5  -EpPZ l l. 2 5  3 3 .  8 #-6 74  1 7  +EPZ 1 8 38 3 9 .  2 #-688 
1 5  +EPZ 1 1 3 5  0 8 .  7 #- 6 7 5  1 7  +E s PZ 1 8 38 44 . 0 #-688 
15  -EpPZ 1 1 3 5 1 2 .  0 #-6 75  1 7  + EPZ 2 l l 6 3 3 .  2 
1 5  -EpPZ 1 2 1 5  4 7 .  0 #-676  1 8 + EXZ 00 1 9  4 8 . 0 #-689 
1 5  +EPZ 1 3 2 8  2 3 .  0 1 8  +l pPZ 00 1 9  5 2 . 0 #-689 
1 5  +E s PKPab Z 1 3 2 8  4 3 .  4 #-6 7 7  1 8  -I s PZ 0 0 1 9  5 4 . 0 #-689 
1 5  +EPZ 1 3 3 7  3 1 .  0 #-678  1 8  - I PZ  0 3 0 5  4 2 . 0 #-690  
15  +EPcPZ  1 3 3 7  3 8 .  8 #-678  18  +EpPZ 0305 47 .  6 #-690  
1 5 -EPZ 1 3 4 6  2 4 .  6 1 8  +EPZ 0439  3 9 . 8 #-69 1 
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1 8  +Ep PZ 0439 46 .  3 #-6 9 1  2 1  +EXZ 205 1 2 5 .  6 11-705 
1 8  -EPZ 1 040 03 .  2 jj-692  22  -EPZ 0005  42 .  0 
1 8  +EPZ 1 1 24  28 . 7 2 2  -IPZ 1 1 02  4 2 .  8 11-706 
1 8  -EP Z 1 224  2 9 .  6 #-6 9 3  2 2  -EPZ  1 22 8  5 5 .  0 
1 8  -EpPZ 1 224  4 7 , 6 #-6 9 3 2 2  -EPZ 1 4 3 3  5 0 .  8 11-707 
1 8  +EPZ 1 736 40 . 6 11-6 94 2 2  -EpPZ 1 4 3 3  55 .  0 11- 707 
1 8  + E X Z  1 8 1 9 2 8 .  8 #-6 9 5  2 2  +EXZ 1 5 5 5  1 4 . 2 11- 7 08 
1 8  + E X Z  1 94 9  1 0 . 4 #-696  22  -EPc P Z 1 55 5  1 7 .  8 11-708 
1 8  -EP Z 2355  1 3 .  4 2 2  + EpPZ 1 55 5  2 7 .  2 11-708  
1 9  -EP Z 0003 53 .  8 22  +EPZ 1 6 4 1 05 .  2 
1 9  -E P Z 0004 0 1 .  0 22 + EPZ 1 6 4 1 09 .  3 
1 9  +EPZ 0 5 2 4  24 .  0 22 + EPZ 2058 39 . 4 11- 709 
1 9  -EPZ 1 704  3 3 .  4 11-69 7 22  - EPcP Z  2058  4 5 . 0 11- 7 09 
1 9  + EPZ 2 1 4 5  0 1 . 3 22  + EPZ 2 1 0 1  3 4 .  0 11- 7 1 0  
1 9  +EPZ 2339 0 7 .  6 11-698 2 3  +EPZ 0020 44 . 0 
1 9  - EPcPZ 2339  1 1 .  6 11-698 23  -EPZ 06 1 6  3 6 .  7 jj-7 1 1  
20 +EPZ 02 1 6  6 8 .  4 2 3  -EPcPZ 06 1 7  3 7 .  9 11-7 1 1  
20 +EPZ  02 1 7  0 1 .  6 2 3  +EPZ 0842  0 1 . 0 
20  -EPZ 084 3 24 .  2 2 3  + EPZ 08 4 2  02 . 6 
20 -EPZ 09 1 9  2 6 .  2 11-699 23 +EPZ 204 4  2 1 . 6 
20 -EPZ 1 0 0 1  3 0 .  8 11-700 23 +EPZ 2044  2 4 .  8 
20  +EPZ 1 7 3 6  1 7 .  4 11- 70 1  23  +EPK P d fZ 22 4 8  38 .  8 #-7 1 2  
20 + EPZ 2246  02 .  4 23 +EPZ 2308  5 0 . 8 11-7 1 3 
2 1  +EPZ 00 1 7  2 3 .  6 23 +EpPZ 2309 02 .  2 #-7 1 3 
2 1  -EPZ 052 1 2 5 .  2 24 -EPZ 0004  04 .  6 
2 1  -EPZ 052 1 4 2 .  6 24 -EPZ 0 4 4 3  3 3 .  3 
2 1  +EXZ 0808  3 8 .  2 11-702 24 -EPZ 0 4 4 3  3 9 .  2 
2 1  +EXZ 0808  3 9 .  6 11-702 24 +EPZ 1 5 0 3 4 0 .  1 ll-7 1 4 
2 1  -EPZ 1 3 0 5  3 0 .  0 11-703  24 +EPcPZ 1 5 0 3  4 8 .  6 11-7 1 4  
2 1  -EPcPZ  1 30 5  3 3 .  0 11-703  24 +EpPZ  1 5 0 3  5 4 . 8 li-7 1 4 
2 1  + IPZ  1 3 3 8  5 4 .  0 24 +EPZ 1 946 5 5 . 4 ll-7 1 5 
2 1  ESH 1 34 8  2 2 .  8 24 +EpPZ 1 94 7  0 9 . 8 jj-7 1 5  
2 1  -EPZ 1 5 4 5  5 9 .  2 #- 704 25 +EPZ 0 1 1 5  0 8 .  2 #-7 1 6 
2 1  - I PcPZ  1 5 4 6  J O .  6 ff-704 25 EPcPZ 0 1 1 5  1 2 .  2 11-7 1 6  
2 1  ESH 1 5 5 5  1 8 .  0 11- 7 04 26 -EPZ 08 1 5  1 0 .  1 
2 1  +EXZ 2050 2 5 .  8 11- 705 25 +EPZ 08 1 5  3 5 .  l 
－ 42－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
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25  -EPZ  2350 0 1 .  0 2 9  +liXZ 06 1 4  1 9 .  6 #- 7 3 2 
25 -EPZ 2350 03 .  4 2 9  - I XZ 05 1 4  2 6 .  7 #- 7 3 2  
2 6  +EPZ 0240  34 . 4 #-7 1 7  2 9  - I XZ 0 5 1 4 34 . 7 #- 7 3 2 
26 -E PKPd fZ 034 5 48 .  8 #-7 1 8  2 9  +EPZ 1 3 1 1 1 5 .  0 #-7 3 3  
2 6  +EPZ 0425  22 .  8 #-7 1 9  2 9  +EPcPZ  1 3 1 1 1 7 . 0 #- 7 3 3 
26 - [ P Z  0553  20.  4 #-720  2 9  +EPZ 1 7 3 7  2 3 .  3 
26 - l pPZ 0553  3 1 .  4 #-720 3 0  +EPZ 2 3 4 9  1 6 . 6 #- 7 3 4  
2 6  ESH 0604 19 .  6 11-720  3 1  - I PZ 0249  00.  6 
26 +EPZ 0 7 1 3  48 .  9 3 1  - I PZ 0255  1 9 .  2 
26 -EPZ 1 4 04 1 2 .  2 #-72 1 3 1  ESH 0259 14 .  8 
26 -EPcPZ  1 40 4 1 3 .  6 11-72 1 3 1  +EPZ 0 3 2 4  35 . 7 
26 ESH 1 4 1 4  00 .  0 11- 7 2 1  3 1  +EPZ 0 3 2 4  39 . 2 
26 -EPZ 1 5 26  20 , 8 3 1 +EPZ 1 30 9  1 0 .  0 
26 +EPZ 1 6 3 3  3 3 .  2 11-722  3 1  +E PZ 1 3 0 9  1 6 . 3 
26 + EpPZ 1 6 3 3  49 . 2 11 - 722  3 1  -EPKPdfZ 1 3 1 6  1 7 .  8 #-73 5  
2 6  -EPZ 1 8 2 0  20 .  6 3 1  +EPZ 2052  22 .  4 
26 -EPZ 1 906 25 .  4 #-723 3 1  -EPZ 2052  24 . 2 
27  +EPZ 0 1 4 3  1 5 .  4 3 1  +EXZ 2 1 2 0  1 8 . 4 #- 7 3 6  
2 7  +EPZ 0349 53 . 0 3 1  +EPZ 2307  32 .  6 
27 +EXZ 0404 39 .  8 11- 724 3 1  -EPZ 2307  36 .  6 
27  -E XZ  1 4 58 50 .  6 #- 725 A u g .  
2 7  ESH 1 509 26 .  2 #-725  +EPZ  03 1 9  0 4 .  6 #- 73 7  
2 7  - EPZ 1 542 49 .  2 #-726 +EPcPZ 0 3 1 9  06 .  I #- 7 3 7 
2 7  - EpPZ 1 54 4  0 5 .  8 #-726 -EPZ 0809 3 4 . 8 
2 7  -EPKPabZ  2 343 0 2 .  8 11- 727 +EPZ 0809 46 . 6 
28  -EPZ 0409 02 .  6 l +E PZ 0834 1 2 .  3 
28  + EPZ  0905  4 3 ,  6 #-72 8  -IPZ 1 72 1  26 .  6 #-738 
28 +EPZ 09 1 6  1 2 .  6 +EPZ 1 7 1 5  1 7 .  8 
28 -EPZ 1 4 2 4  4 7 .  0 #-729 +EPZ 1 7 1 6  1 9 .  4 
28 -EPcPZ  1 424  49 .  5 #-729  ESH  1 73 2 50 .  0 
28 -E pPZ 1 4 2 5  0 2 .  2 #-7 29  - I P Z  1 8 2 0  2 1 .  3 #-73 9  
28 -EPZ  1 53 5  4 1 .  6 #-730  -EP Z 1 82 0  2 4 .  2 11- 739  
28 -EXZ 1 53 8  0 7 .  0 #- 7 3 1 +EpPZ 1 82 1  02 .  0 #-739 
28 - EpPZ 1 53 8  1 4 . 2 #-7 3 1  +EP Z 2202  4 1 .  0 
28 +EPZ 1 9 0 5  1 6 .  6 +EP Z 2203  1 1 .  4 
29 -EPZ 0407 49 .  2 2 -EX Z 0 3 4 1 2 8 .  4 11-740 
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2 + I pPK Pd fZ 034 1 38 .  8 11-740  5 -EXZ 1 2 1 5  3 2 .  6 ff-75 1 
2 - I XZ 034 1 52 . 9 11-74 0 5 -EPZ 1 9 2 4  1 7 .  6 11- 7 62  
2 +EXZ 0 5 3 8  4 1 .  2 11-74 1 5 - EPcPZ  1 9 2 4  1 9 .  2 ff- 752 
2 - EpPK Pd fZ 064 3 0 7 .  9 11- 742 5 + I PZ 2049  3 8 .  3 11- 763 
2 + EPZ 0643  2 1 .  6 5 + I Pc PZ 204 9  50 . 4 ff- 7 63 
2 -EPZ 0 7 2 3  48 . 0 6 -EPZ 0039  1 6 . 4 11- 754  
2 +EPZ 0 7 2 3  5 1 .  6 6 +EPZ 0039  39 .  6 ff- 754 
2 -EPZ 0 7 2 3  5 3 .  4 6 + EPZ 1 4 3 3  5 3 .  5 
2 +EPZ 1 2 1 5  3 5 . 7 6 +EPZ 1 4 3 4  0 8 .  0 
2 -EPZ 1 3 4 9  4 7 .  2 11-743 6 +EPZ 1 4 5 0  3 7 .  6 ff- 755 
2 -EpPZ 1 3 4 9  5 0 . 0 ff- 74 3 6 +EPZ 1 7 2 4  5 2 .  3 ff- 75 6 
2 +EPZ 1 4 1 9  5 3 . 0 6 -EPZ 22 1 2  1 3 . 4 
2 + IPZ  1 5 2 3  1 5 .  I 7 +EPZ 0444  4 2 . 0 
2 ESH  1 5 32  5 3 . 2 7 -EpPZ  09 1 8 0 8 . 6 ff-7 5 7  
2 -EPZ 1 8 1 6  0 5 . 6 11-7 4 4  7 E sPZ 09 1 8  2 0 . 4 11-7 5 7  
2 -EPcPZ 1 8 1 5  0 7 . 0 ff-7 4 4  7 -EPZ 1 1 34 2 8 . 6 
2 -EPZ 2 1 1 2 1 5 . 6 7 -EPZ 1 6 4 1  0 0 .  2 
2 +EPZ  2223  4 5 . 9 7 +EPZ 2 1 42 28 . 2 
2 +EPZ 2 224 0 9 . 3 8 -EP Z 0 1 1 8  2 5 .  7 
3 - I P Z  0048  3 6 . 2 8 -EPZ  0 1 1 8  3 7 . 8 
3 - I PZ 0048  4 3 .  2 8 +EPZ  0229  06 ,  8 11-7 58 
3 -EPZ  020 1 1 1 . 9 11-7 4 6  8 +EpPZ 0229  1 0 . 4 11-758  
3 -EXZ  0 2 0 1  2 4 .  6 11-7 4 5  8 +EP Z 0 3 1 5  0 5 .  4 11-759  
3 -EPZ  0629  4 3 . 4 8 -EPcPZ 0 3 1 5  0 9 .  7 11-7 59 
4 +EPZ  0 1 1 9 3 5 .  8 8 ESH 0324 39 . 8 
4 +EPZ  0340  36 .  0 8 +EP Z 0 5 1 2  0 6 . 0 
4 -EP Z 0 3 40  3 7 .  8 8 +EP Z 1 1 0 5  3 9 .  4. 
4 -EPZ 0627 26 . 6 11- 7 46 8 +EPZ  1 2 1 4 26 .  1 
4 -EP Z 0 728 38 .  4 11-7 4 7  8 -EPZ 1 425  08 .  4 11-7 60  
4 +EPZ 0 7 67 l 7 .  3 8 -EpPZ 1 425 1 4 .  I 11-760  
4 +EXZ  1 355 4 1 .  0 11-7 48 8 +EPPZ 1 539 20 .  4 11-7 6 1  
4 +E P cPZ 1 355 4 5 .  8 11-748  8 -EPZ ] 657 39 . 5 
4 +EPZ 1 808 3 1 .  0 11-7 49 8 +EPZ 1 6 5 7  4 1 .  5 
4 -EP cPZ 1 808 42 .  0 11-7 49 8 +IPZ  1 7 1 6  1 6 . 3 
5 -EPZ 094 1 08 .  6 #-750  8 +EPZ 1 74 3  1 7 .  4 
5 - I P cPZ 094 1 1 0 .  6 11-7 50 8 ESH 1 803  3 3 .  2 
－ 44－
Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
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8 +EPZ 202 5  55. 5 1 3 +EPZ 1 0 2 3  0 3 . 8 11-77 8 
8 -EPZ  2 3 4 1 0 1 .  4 1 3  +EPcPZ 1 02 3  1 6 .  5 #-778  
8 +EPZ  234 ] 06 .  3 1 3  +EPZ 1 0 3 5  ] 5 .  6 
9 +EPZ 08 1 2  2 4 .  8 11-7 6 2  1 3  +EPZ  1 0 3 5  1 9 .  4 
1 0 + EPZ 0032  38. 4 11-7 6 3 1 3 -EP Z 1 5 1 4  3 0 . 8 
1 0  -EPc P Z  0032  47 .  0 11- 7 6 3  1 3  +EXZ  1 856 4 0 . 6 11-7 7 9  
1 0  -EpPZ 0032 62 .  2 11-7 63 1 3  +EPZ 1 902 3 0 . 0 11-7 8 0  
1 0  +EPZ 05 4 9  40. 3 11-7 64 1 3  -EPcPZ 1 902  33 .  0 11-7 80 
1 0  + I pPZ 054 9  4 2 .  8 11-7 6 4  1 3  -EpPZ 1 902 4 1 .  0 11-780  
10  + I XZ 1 0 2 2  36 .  4 11- 7 65  1 3  +EPZ 2223 20 ,  8 
I O  +EPZ 1 3 2 9  3 4 .  6 11- 766 1 3  +EPZ 223 1 44 .  4 
1 0 +EXZ  1 3 2 9  4 3 .  4 11- 766  1 3  -EPZ  223 1 50 .  6 
1 0  -EPZ 1 74 3  2 0 .  0 11- 767 ] 3  +EPZ 2245  1 5 .  2 
1 0  +EpPZ 2 0 54  3 7 .  6 ff- 768 14  +EPZ 0604 2 1 .  8 
1 0  +EPcPZ 2 0 5 7  5 2 .  6 ff-768  14  -EPZ  0635  48 .  l ff-78 1  
1 1  +EPZ 0 0 38  4 4 .  2 11-769 14  +EPZ 20 1 2  1 8 .  2 11- 782 
1 1  +Ep PZ 0038 4 6 . 0 ff-769  15  +EPZ 0 4 2 9  4 4 .  0 11- 783 
1 1  -EP Z  04 1 8  5 8 . 0 1 6  +EPZ 1 0 2 7  3 9 .  4 
1 1  +EPZ 0 4 1 9  0 7 . 6 1 5  +EPZ 1 7 0 4  4 8 .  0 11- 784 
I I  +EPZ 0644 1 5 .  5 11-7 7 0 1 5  +EPK P d fZ 1 9 3 4  05 .  6 ff- 785 
1 1  +EPZ 0857  1 3 . 0 11-7 7 1  1 5  +EXZ  1 9 3 4 1 6 .  5 11- 785 
I J  +EPZ  J 1 49 2 0 .  7 1 6  - I PZ 2042  00 .  0 
1 1  +EPZ  1429  1 9 . 6 1 5  - I P Z  2042  0 9 . 0 
1 1  - EPZ 1 4 2 9  2 3 .  0 1 5  - I UPZ 2042 2 2 . 6 
1 1  +I PZ 1 8 1 6  2 1 . 8 11-7 7 2 1 5  - I PZ 2 3 5 3  3 4 . 4 
1 1  - I PcPZ  1 8 1 6  2 4 .  8 11-7 72 16  - I P Z 0 0 1 5 1 8 . 0 11-7 8 6  
J I  +EpPZ  1 8 1 8 32 .  0 11-7 7 2  1 6  +EpPZ 0 0 1 5  3 0 . 6 jj-7 8 6  
J I  ESH 1 8 2 5  57 .  6 11-7 72 1 6  +EPZ 0 0 3 1  4 6 .  7 jj-7 8 7  
1 2  +E s PZ 08 1 2  63 .  6 jj-7 73 1 6  + IPcPZ 0 0 3 1 1 8 . 0 11-7 8 7 
1 2  +EPZ 1 00 8  1 2 .  2 11-774  1 6  - IPZ  0 1 1 5  O l .  0 11-788  
12  +EPZ 1 0 0 9  28 .  4 1 6  +EpPZ 0 1 1 5  09 . 4 11-788  
1 2  -EPZ  1 2 1 8  1 9 .  4 11- 7 75  1 6  + I PZ 0 1 1 8  5 5 . 0 jj-789  
1 2  -EPcP Z 1 2 1 8  2 2 .  2 11-7 75 1 6  -EPcPZ 0 1 1 8  56 .  2 11-7 89 
1 2  +EPcPZ 1 7 2 1 2 5 .  4 11-7 76 1 6  + EPZ 0 1 3 1  1 6 .  8 11-7 90 
1 3  +EPZ 06 1 2  3 7 .  5 #-7 77 1 6  -EPZ 0 1 4 8  1 3 .  0 11-7 9 1  
1 3  +EPcPZ 06 1 2  4 1 .  0 11-77 7  1 6  -EpPZ 0 1 4 8  2 2 .  2 11-7 9 1 
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1 6  -EsPZ 0 ] 4 8  27 .  0 11- 79 1 1 7  - EPcPZ  0306  5 4 . 4 11-804  
1 6  +EPZ 0229 43 .  4 11-792 1 7  +EpPZ 0307  05 .  0 11-8 04 
1 6  -EPZ 0 3 0 6  5 5 . 8 11-793 17  -EPZ 03 1 6  36 .  4 
1 6  -EpPZ 03 0 7  0 3 .  2 ff-793 1 7  -EPZ 03 1 6  4 1 .  0 
1 6  +Es PZ 0 3 0 7  0 8 .  6 11-793 1 7  -EPZ 0630 40 .  0 11-805  
1 6  -EPZ  04 1 6  4 5 .  4 !l-794 1 7 -Es PZ 0630  5 1 .  4 11-805 
1 6  -EPcPZ  0 4 1 6  4 7 . 6 11-794  17  -EPZ 07 1 3  0 9 .  2 11-8 0 6  
1 6  -EXZ  0 4 22 5 0 . 4  11-795 1 7  + I PZ 1 6 5 6  5 6 .  2 ll-8 0 7  
1 6  +EPZ 0429  29 .  4 11-796  1 7  +EpPZ 1 6 5 7  0 4 . 8 ll-8 0 7  
1 6  -EPZ 04 3 5  5 3 , 4 11-797  1 7  +EPZ 2 3 29 5 0 .  6 11-808 
1 6  -EpPZ 0436  5 5 . 0 ll-7 9 7  1 8  -EPZ 03 0 5 1 1 . 0 
1 6  - [ PZ  0529  30 .  7 1 8  - I PZ 0 3 0 5  1 5 . 4 
1 6  - [PZ 0529  3 3 , 6 1 8  - I PZ 0 3 0 5  2 1 .  0 
1 6  -EPZ 0852  2 8 . 8 1 8  ESH  03 1 5  4 3 . 4 
1 6  - I PZ 08 52  3 3 . 6 1 8  +EPZ 0450  3 2 .  5 11-8 09 
1 6  -EPZ 0 9 1 4  4 2 . 6 ll-7 98 1 8  +EPcPZ 0450  3 9 . 6 11-809  
1 6  -EPZ 0956  2 6 . 0 ll-7 9 9  1 8  +EPZ 0 7 54 4 8 . 4 11-8 1 0  
1 6  -EPcPZ 0 9 56 3 0 .  2 ll-7 9 9  1 8  -Ep PZ 0754  5 0 . 4 11-8 1 0 
1 6  -EP Z 1 1 48  02 . 6 1 8  -EP d i ffZ 08 1 0  5 2 . 5 11-8 1 1  
1 6  +EP Z 1 1 4 8  0 8 .  0 1 8  +EP Z 0825  3 5. 9 ll-8 1 2  
1 6  -EP Z 1 449 0 1 .  6 11-800 1 8  +EPZ 1 244 4 2 . 6 
1 6  -EpPZ 1 45 1  0 7 . 5 11-8 0 0  1 8  -EPZ 1 244 4 7 . 4 
1 6  +EsPZ 1455  40 . 4 11-8 0 1  1 8  -EPZ  1 300 0 3 . 5 11-8 1 3 
1 6  -EP Z 1 524 00 . 6 11-8 0 2  1 8  -EPcPZ 1 300 1 5 . 3 ll-8 1 3  
1 6  - I PcPZ  1 524 02. 8 11-8 02  1 8  -EPZ  1 8 1 0 0 7 . 0 11-8 1 4  
1 6  - lpPZ 1 624  1 0 .  0 11-802 1 8  -EPZ 1 843 2 5 . 6 ll-8 1 5  
1 6  +EPZ  1 802 44.  5 1 8  +EPZ 20 1 6 0 1 . 2 
1 6  +Erz  2046  0 7 .  8 1 9  +EPZ 0 0 1 0  1 7 .  5 ll-8 1 6  
1 6  -EP Z 2 1 05 33 .  3 1 9  +E pPZ 00 1 0  20 .  5 ll-8 1 6 
1 6  +EPZ  2 302 24 .  5 1 9  -EpPZ 00 1 0  24 . 4 ll-8 1 6  
1 7  + E P Z  0044  1 5 . 2 ] 9  +EPZ O J J O  3 9 . 8 ll-8 1 7  
1 7  +EP Z 0044 23 .  4 1 9  +EPZ 0 1 1 0  46 . 6 ll-8 1 7  
1 7  -EP Z 0 1 03 53 .  2 jj-8 03  1 9  +EpPZ 0 1 1 0  54 . 6 ll-8 1 7  
1 7  +EP Z 0229 0 3 .  0 1 9  - I PZ 0 1 3 5  1 8 . 3 
1 7  +EPZ  0 229 12 .  4 1 9  +EPZ 0245  1 8 .  5 11- 8 1 8 
1 7  -EPZ  0 306 5 1 .  2 ll-804  19  +EPcPZ 0245 20 . 4 ll-8 1 8  
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1 9  -EP Z 05 1 0  5 1 .  4 2 1  -EPZ 2 1 4. 5  0 3 .  0 j/-8 3 0  
1 9  +EP Z 0728  4 7 . 2 ll-8 1 9  2 1  -EPcPZ 2 1 4 5  0 4 .  2 jj-830  
1 9  +EpPZ 0 7 5 2  0 5 . 6 #-82 0 22  -EXZ 0 7 4 5  2 0 .  6 jf-83 1 
1 9  +EP Z 0 9 3 3  2 5 .  3 11-82 1 22  +EPK i K PZ 0 7 4 5  23 .  8 jj-83 1 
1 9  -EpPZ 1 3 1 1 2 0 . 0 #-82 2 22 - EPZ 07 4 8  3 5 .  0 
1 9  +EsPZ l 3 1 1  2 5 . 2 11-822 22 -EXZ 1 7 3 8  0 6 .  0 #-832  
1 9  +EP cPZ 1 3 24 5 1 .  4 #-823 22 +EPcPZ 1 7 3 8  1 1 .  6 11-832 
19 -EP Z 1 3 42 0 9 . 8 11-82 4 22 +EPZ 2237  3 9 .  6 11-8 3 3 
1 9  -EpPZ 1 3 4 2  2 1 .  6 j/-82 4 22 +Es PZ 2 2 3 7  4 5 .  3 11-833 
19 + I P Z  1 3 56 2 2 .  5 11-825 22 -EPZ 2 3 3 4  49 . 0 
1 9  - IPcPZ  1 3 6 6  2 4 . 2 jj-825 23 -EPZ 0958  2 5 .  0 11-83 4 
1 9  -EP Z 1 6 56  1 9 .  4 j/-8 2 6  2 3  + I PZ 1 1 4 6  1 0 . 8 11-835  
1 9  -EPZ 1 930 4 1 .  4 23 + I PcPZ 1 14 6  1 2 . 0 11-8 3 5  
1 9  -EPZ  1 9 30 4 4 . 0 23  -EXZ 1 1 5 5 4 2 . 6 ll-8 3 5  
1 9  -EPZ 2 024 20 .  2 ll-8 2 7  2 4  +EPZ 0 4 2 5  5 6 . 6 ll-8 3 6  
20 + EPZ 0 3 0 7  3 5 .  6 24 -EpPZ 0 4 2 6  08 , 4 ll-8 3 6  
2 0  -EPZ 0 307  38 .  4 24 +EPZ 09 1 0  4 8 . 0 
20 +EPZ 045 1 1 5 . 8 24  + I PZ 1 0 2 9  0 7 . 6 #-8 3 7  
20 +EPZ 1 249 08 .  9 24 -EP cPZ  1 029  I J .  6 ll-8 3 7 
20 + EPZ 1 359 38 .  3 ll-8 2 8 24  +EPZ 1 7 3 5  4 3 . 2 ff-838  
20  - IPcPZ 1 359 40 .  5 11-828  24  -EPcPZ 1 7 3 5  4 5 .  2 11-8 3 8  
20 ESH 1 4 1 0  I O. 6 ll-8 2 8  2 4  +EPZ 2 3 0 5  0 2 .  6 
20 - I PZ 2 1 1 2 5 7 .  4 25 -EPZ 0002  4 9 . 2 
20 - r rz 2 1 1 3 00 .  6 25  +EPZ 0242 3 2 . 4 
20 ESH 2 1 22 26 .  8 25 +EPZ 1 642  2 3 . 6 
20 +EPZ 2 1 36 3 6 .  0 25  -EPZ 1 7 1 6  0 5 . 6 #-8 3 9  
2 0  +EPZ 2 1 36 3 7 .  8 25  -EPc P Z 1 7 1 6  0 8 .  2 ll-83 9 
20 -EPZ 2 1 4 3  3 9 .  0 25 -EpPZ 1 7 1 6  2 4 . 6 11-83 9 
20 -EPZ 2 202 40 . 0 25 -EPZ 1 7 2 4  2 4 . 6 
20 +EPZ 2265 4 3 .  9 26 -EPZ 0 1 04 1 4 . 8 
20 +EPZ 2255  5 3 .  0 2 6  - I PZ 1 2 5 0  1 6 .  5 11-8 4 0  
2 0  +EPZ 2 3 1 5  1 7 .  0 26 + IPZ  1 2 5 0  1 8 .  7 11-8 4 0 
2 1  +EPZ 1 326 32 .  6 26  -EsPZ  1 2 5 1  0 3 . 0 #-8 4 0  
2 1  - EpPZ 1 660 0 3 .  6 #-8 2 9  2 6  E S H  1 3 0 0  3 5 . 6 #-840  
2 1  -EPZ 2050 36 .  6 26 +EX Z 1 1 0 0  0 4 . 6 jj-8 4 1  
2 1  -EPZ 2050 4 1 .  4 26 +EPZ  1 8 1 1 0 7 . 4 11-8 4 2  
－ 47－
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h m  s h m  s 
26 -EPc PZ 1 8 1 1 0 9 .  8 #-842  30 -EpPZ 1 6 3 0  30 .  4 #- 8 5 1  
27 + EPZ  034 1 20 .  6 3 1  +EPZ 0 5 3 2  35 .  0 
2 7  - r PZ 0549  1 7 .  4 #-8 4 3 3 1  +EPZ 0532  6 1 .  4 
27  - I XZ 0549  20 .  0 #-8 4 3  3 1  +EPZ 2004 52 . 4 11-8 52 
27  ESH 0558  43 . 4 #-8 4 3 S ep .  
2 7  -EPZ 0609 56 .  6 -EPZ  1 53 9  3 0 .  0 11-8 5 3 
2 7  + E P Z  06 1 0  0 8 .  9 -EpPZ 1 53 9  48 .  4 11-8 53 
2 7  +EPZ  1 6 3 2  35 .  4 +EpPK i KPZ I 9 3 3  3 9 .  0 11-8 5 4  
27 + I PZ  1 7 2 5  O J .  9 -EPZ 1 9 3 3  6 4 .  2 
27 +EPZ 2 1 1 2  4 2 .  8 -I PZ 2334  02 .  9 
27  + EPZ 2 1 1 3  2 3 ,  0 #-8 44 - I PZ 2334  06 .  2 
27  +EPZ 23 1 4  52 .  7 2 +EPZ 0025 5 1 .  5 11-855  
28 + I PZ 0 1 3 5  2 0 .  4 2 +EPZ 0 1 1 8  1 6 . 8 
28 + I PZ 0 1 3 8  4 9 .  2 2 - I PZ 0 1 1 8  2 2 . 9 
28  -EPZ 0904 1 1 .  2 11-8 4 5  2 +EPZ 0247 1 0 . 6 11-8 56 
28 -EPcPZ 0904  1 5 . 4 #-8 4 5 2 +EPZ 0247  1 3 .  0 11-856  
28 +EpPZ 0904 27 .  4 #-8 45 2 -EPZ 0303  00 .  4 #-8 57  
28  +EPZ  1003  6 1 .  6 2 -EPcPZ 0303 03 .  0 11-8 57 
29 - EPZ 0 2 1 1 1 0 .  4 2 +EPZ 1 1 5 5  3 3 .  0 #-8 58 
29 +EPZ 0832  3 1 .  6 #-8 46 2 -E sPZ 1 1 5 5  6 0 .  8 #-8 58 
29 + I PZ 1 629  46 .  0 #-8 4 7  2 -EPZ 1 2 4 5  3 3 .  8 #-859  
29 - I PcPZ  1 629 63 .  2 #-8 4 7  2 -E s PZ  1 245 4 6 .  4 #-8 59 
29 + EpPZ 1 6 3 0 2 1 .  7 #-8 4 7  2 +EPZ 1 4 1 7  3 4 .  0 #-860  
29 -EPZ 2 1 05 24 .  0 2 -EPcPZ 1 4 1 7 38 . 8 11-8 60  
29  -EPZ 2 1 05 26 .  9 2 +EpPZ 1 4 1 7  48 . 6 #-860  
30 +IPZ 0648 45 .  0 2 -EPZ 1 5 4 9  1 5 .  4 
30 - EPZ 0648  4 7 .  2 2 -E P Z  1 549  1 6 .  7 
30  -EPZ 0742 22 .  8 #-8 48 2 -EPZ 1 54 9  25 .  0 
30  -E sPZ 0 7 4 2  2 8 .  4 #-848  2 +EPZ 1 707  48 .  7 #-8 6 1  
3 0  -EPZ  0942  39 .  4 3 +EPZ 0 1 4 1 22 .  0 
30 +EPZ 1 027  29 .  4 #-8 49  3 -EPZ 0 1 4 1  3 5 .  0 
3 0  +EP c PZ 1 027  32 . 6 #-8 49 3 +EPZ 0957  2 8 .  2 #-862  
30  -EXZ  1 1 1 9 1 7 . 4 #-850  3 +EpPZ 0957  30 .  8 #-8 62 
3 0  -E X Z l l l  9 23 .  4 #-8 5 0  3 +EPKPdfZ 1 634  06 .  4 #-8 6 3  
3 0  -EPZ 1630 18 .  4 #-8 5 1  3 +EXZ  1 63 4  0 8 .  4 #-8 6 3  
3 0  -EPcPZ  1 6 30 1 9 . 7 #-8 5 1 3 -EpPKPdfZ 1 6 3 4  3 3 .  4 #-8 6 3  
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4 + I PZ 0602  22 . 4 #-864  7 +EPZ 093 8 22 .  0 #-875  
4 +EP cPZ 0502  28 .  4 #-864  7 -llpPZ 0938 25 . 8 #-8 75  
4 -EPZ  0632  09 .  4. #-8 6 5 7 +EPZ 1 0 4 3  22 . 8 
4 +EpPZ  0632  1 9 .  4 #-8 6 6  7 -EpPZ 2330  55 . 0 #- 8 76  
4 + EPZ 0953 29 .  3 #-8 6 6  8 +EPZ 000 7 6 4 . 4 #-877  
4 - r xz 0963  32 .  6 #-866  8 + E s PZ 0008  08 . 8 #-877  
4 -EPZ 1 6 1 1 2 3 .  2 8 +EPZ 0327 35 .  7 #-8 78 
4 EPZ  1 9 3 7  1 1 . 0 8 +EPcPZ  0327  3 8 .  I #-878  
4 - I PZ 2205  5 5 .  0 8 +EPcPZ  085 1 50 .  I #-8 79  
4 - I PZ 2206  56 . 5 8 +EXZ 085 1 5 7 .  5 #-879  
6 + EPZ 0823 17 .  8 8 +EpPZ 0903 1 2 . 5 #-880 
5 -EPZ  1 1 0 5  4 4 .  6 #-8 6 7  8 - EPc P Z  1 1 4 3  5 5 . 0 #-8 8 1  
5 +EPc PZ 1 1 0 5  5 0 .  6 #-8 6 7  8 +EPZ 1 42 6  2 1 . 6 #-882  
5 + EPZ 1 2 1 4  3 3 .  0 8 -EpPZ  1 4 2 6  2 3 . 8 #- 882 
6 +EPZ 1 3 4 9  0 7 .  3 #-868 8 -EPZ 1 7 0 6  46 . 8 #-883  
5 -EPc PZ 1 34,9 0 9 .  3 #-8 68 8 -EPcPZ 1 7 0 6  5 1 .  0 #-883  
5 -EPZ 1 4 2 0  3 6 ,  4 8 -EPZ 1 8 3 0  1 7 . 4 
6 - EPZ 1 4 2 0  40 .  I 8 +EPZ 1 94 9  0 1 .  5 
6 +EPZ 2 1 03  5 9 .  8 9 + EPZ 0453 2 2 . 0 #-884 
6 +EPZ 0 1 4 4  3 8 .  4 9 +EPZ 0 8 2 5  4 0 .  4 
6 +EPZ 0 1 4 4  4 0 .  8 9 +EPZ 1 8 4 9  4 2 .  0 
6 + EPZ 1 03 5  1 7 .  4 #-8 69 9 +EPZ 1 85 7  1 2 .  8 
6 +EPZ 1 3 5 3  5 3 .  4 #-870  9 -EPZ 1 8 5 7  1 3 .  4 
6 -EPcPZ  1 35 3  5 5 .  5 #-870  9 - I PZ 22 1 0  0 4 .  7 
6 +EPZ 1 80 9  4 6 .  6 9 - IPZ  2 1 1 0  1 1 .  2 
6 + EPK i K PZ 1 80 9  4 9 .  6 #-8 7 1  9 - EPZ 224 3 23 . 8 #-885 
6 +EPZ 2033  5 4 .  0 #- 8 72  1 0  +EPZ  0025  1 6 .  4 #-886 
6 + EXZ 2034  1 4 . 8 #-872  1 0  + EpPZ 0025 2 9 . 4 #-886  
6 +EPZ 2356  2 0 .  0 #-8 73 1 0  +EPZ 0 2 0 3  05 . 8 
6 -EPc P Z  2356  2 2 .  J #-873  J O  - EPZ 0203  1 3 . 2 
7 +EPZ 025 ] 3 4 . 8 J O  ESH 02 1 3  5 0 . 0 
7 -EPZ 0306  0 8 ,  0 1 0  +EPZ 1 7 2 9  1 3 .  8 
7 -EPZ  0456  1 4 .  4 1 0  -EPZ 1 7 2 9  1 5 .  7 
7 -EPZ 045 6 2 2 ,  6 J O  -EPZ 2209 27 .  8 #-887  
7 - EPZ 0905 30 .  0 #-874  1 0  -EPc P Z  2209  2 8 .  6 #-887  
7 -EpPZ 0905  32 .  0 11-8 74 1 1  +EXZ 0209  J O .  5 #-888 
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1 1  -EPc PZ 0209  1 4 .  0 #-888  1 3  -EP Z 024 1 58 .  4 #-902  
1 1  -EPZ 0509  1 3 . 0 1 3  - I PcPZ  0242  08 ,  0 #-902 
1 1  -EPZ 0808  2 5 . 0 1 3  - I pPZ 0242 1 0 . 6 #-9 02 
I I  +EPZ 1 0 2 3 1 2 . 8 1 3  -EXZ  0 30 3  34 . 0 #-9 0 3  
1 1  -EPZ 1 6 4 7  6 6 .  5 #-889  1 3  -EXZ  0303 37 .  2 #-9 0 3  
1 1  +EPZ 1 6 5 5  0 2 .  2 1 3  +EPZ 032 1 22 .  6 
1 2  +EPZ 000 7 44 . 5 1 3  + I PZ 032 1  2 5 . 0 
1 2  +EPZ 020 9  02 . 4 ff-890 1 3  +EPZ 034 7 2 1 .  2 #-9 0 4 
1 2  +EPZ 0537  38 .  5 1 3  -EPZ 04 1 8  0 8 . 8 #-905  
1 2  + I XZ 1 1 2 2  0 8 .  0 11-89 1 1 3  -Epl'Z 04 1 8  2 2 . 2 11-905 
1 2  - l pPZ  1 1 22 20 .  0 11-8 9 1  1 3  +EsPZ 04 1 8  2 8 . 2 11-905 
1 2  -llP Z  1 3 1 3  58 .  6 11-892 1 3  +EPZ 0535  1 7 . 4 ff-906 
1 2  -EPcPZ  1 3 1 4  07 .  8 11-892  1 3  + EPc PZ  0535  2 6 .  6 #-906 
1 2  -EsPZ 1 3 1 4  1 3 . 2 #-892 1 3  -EpPZ 0535  30 .  4 ff-906 
1 2  -EXZ  1 329 1 3 . 0 ff-89 3  1 3  + EPZ 0605  1 5 . 4 #-907 
12 -EPZ 1 4 6 1  5 5 .  4 #-894  1 3  - EpPZ 0605 2 2 .  6 #-907 
1 2  -EpPZ 1 4 5 2  0 2 .  8 #-8 94 l 3 +EPZ 0605 5 3 .  7 
1 2  -EsPZ  ] 4 5 2  0 5 . 0 #-894 1 3  +EPZ 0 734 13 .  5 
1 2  +EPZ 1 6 4 8  5 1 .  6 1 3  +EPZ 0933  30 .  1 11-908 
1 2  +EPZ 1 64 8  5 7 . 2 #-8 9 5  1 3 -E pPZ 0 9 3 3  3 4 .  0 11- 9 08 
1 2  -EsPZ  1 6 4 9  0 5 . 0 11-8 9 5  1 3  -EP Z 1 00 1  5 1 .  2 
1 2  - I PZ 1 7 1 6  1 6 . 6 11-8 9 6  1 3 +EP Z  1 0 1 9  06 .  6 
1 2  -EPc P Z  ] 7 1 6  2 0 . 6 11-896  1 3  +EPZ  1 209 1 6 .  0 #-9 0 9  
1 2 +EPZ 22 1 4  1 1 . 0 11-897  1 3 -EPcPZ 1 209 25 .  0 #-909  
1 2  +EPZ 22 1 4  3 6 ,  6 1 3  -EPZ 1 2 24 4 9 . 0 #-9 1 0  
1 2  +EPcPZ  2229  2 5 . 2 ff-898 13  -Es P Z  1 2 24 5 6 . 0 ff-9 1 0  
1 3  + IPZ  0000 5 5 .  2 1 3  +EPPZ 1 2 2 7  2 1 .  6 
1 3  -EPZ 0 1 3 8 29 .  4 #-899 1 3  -EPZ 1 3 2 2  0 8 .  2 11-9 1 1 
1 3  - l pPZ 0 1 38 38 .  6 #-8 99  1 3  +EpPZ 1 32 2  ] 8 . 2 !l-9 1 1  
1 3  - IPcPZ  0 1 38 40 . 8 #-899 .1 3  -EPZ 1 52 0  3 8 . 8 ff-9 1 2 
1 3  +EPZ 0 1 50 02 . 2 #-900 1 3  +EpPZ 1 5 2 0  45 .  1 #-9 1 2  
1 3 +E P cPZ 0 1 50 1 1 . 2 #-900  1 3  +EPcPZ  1 5 2 0  5 3 .  0 #-9 1 2 
1 3  +EpPZ 020 7 49 . 6 #-9 0 1  1 3  +EPZ 1 6 2 1  04, , 6 #-9 1 3  
1 3  +EPZ  02 1 0  1 5 . 6 1 3  +EPcPZ  1 6 2 1  1 8 . 4 #-9 1 3  
1 3  - I PZ 02 1 0  20 .  7 1 3  -E pPZ 1 62 1  22 .  8 #-9 1 3 
1 3  +EPZ 02 1 0  3 3 . 0 1 3  +EPZ 1 7 1 1  1 6. 8 #-9 1 4  
－ 50－
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1 3  +EpPZ 1 7 1 1  2 5 .  6 #-9 1 4 1 5  -EPZ  1 4 1 0  5 7 .  6 #-929  
1 3  +EpPZ 1 8 4 2  4 3 .  6 #-9 1 5  1 5  -EPcPZ 1 4 1 1 0 3 .  8 #-929  
1 3  + I p PZ 20 1 5  5 7 .  0 1 6  +EXZ  1 4 3 8  49 .  8 #-930  
1 3  - I PcPZ  2 0 1 7  0 2 . 0 1 5  +EPZ 1 457  2 1 .  4 
1 3  -EpPZ 232 4 3 4 .  6 #-9 1 6  1 5  -EPZ 1 4 5 7  3 4 .  0 
1 4  +EPZ 0 1 1 3  6 3 .  4 1 5  +EPZ 1 5 1 6  3 7 .  8 #-9 3 1 
1 4  +EPZ 0 1 1 3  6 7 .  6 1 5  +Es PZ  1 5 1 6  6 2 . 2 #-93 1 
1 4  - I PZ  0 1 1 4 08 . 4 1 5  +EXZ  1 8 1 9  39 . 8 11-93 2 
1 4  -Es PZ 0 3 1 9  2 0 .  8 #-9 1 7 1 5  -EPZ 1 8 39  3 2 . 6 11-933 
14  +E s PZ 04 1 5  54 . 4 11-9 1 8  1 5  -EpPZ ] 839  40 . 4 11-933  
1 4 -EPPZ 04 1 8  36 .  0 11-9 1 8 1 5  -EPZ 2 1 1 4  38 . 2 
1 4  +EP Z  0559  48 .  2 #-9 1 9  1 6  +EPZ 0022 4 2 . 6 
1 4  -EpPZ 0559 53 . 6 11-9 1 9  1 6  +EPZ 0 1 2 7  4 0 .  2 
1 4  - I P Z  06 1 3  1 7 .  6 11-920  16  +EPZ 0 1 2 7  4 4 .  6 
1 4  - I p PZ 06 1 3  2 5 . 0 11-920 1 6  +EPZ 0 2 4 0  4 3 .  3 
1 4  -EPZ  07 04 4 6 . 0 1 6  +EPZ 0 7 1 3  1 9 .  3 11-934 
1 4  - I PZ 1 2 0 2  5 6 . 8 #-92 1 1 6  - EPcPZ  0 7 1 3  20 .  7 #-9 3 4  
1 4  E S H  1 2 1 2  2 7 . 8 #-92 1 1 6  +EPZ 0922 10 .  6 #-9 35 
1 4  +EPZ 1 3 1 9  40 .  6 #-922  1 6  +EXZ 0922 1 7 .  5 #-9 3 5  
1 4  -EPc P Z  1 3 1 9  6 1 . 3 11-922  1 6  +EsPZ 0922 25 .  8 11-9 3 6  
1 4  +EpPZ 1 4 2 7  09 .  0 11-9 2 3  1 6  +EPZ  1 1 02  5 5 .  6 
1 4  +EPZ 2 3 1 7  35 .  0 1 6  +EPZ  J. 0 3  1 1 . l 
1 5  +EPZ 0 1 26  09 .  3 1 6 +EPZ 1 149 3 4 . 6 11-936  
1 5 -EPZ 0 1 26 22. 2 1 6  -EsPZ  1 1 4 9 4 9 . 6 #-936 
1 5  +EPZ 0 1 26 29 .  8 1 6 +EPZ 1 4 1 1 3 5 .  3 #-937 
1 6  -EPZ  0 1 34 08 . 6 1 6  -EPcPZ  1 4 1 2  2 8 .  2 #-937 
1 5  +EP Z 0 1 52 5 6 .  6 #-924 16  -EPZ 1 6 3 4  0 3 .  0 #-938  
1 5  + IPZ 0 2 3 3  5 5 .  2 1 6  - I PZ 2 1 0 2  5 3 .  2 
1 5  - I PZ 02 3 4  0 4 .  2 1 6  - I PZ 2 1 02  54 . 7 
1 5  +EPcPZ  06 1 4  22 . 4 ff-926  16  +EPZ  2 1 2 0  49 .  6 #-939  
1 5  +EXZ  1 0 49  2 0 . 8 11-926  1 6  +EXZ 2 1 36 1 2 .  0 #-940  
1 5 +EPZ 1 1 1 1  06 .  9 1 7  - EPZ 0056  05 .  8 
1 5  - EPZ \ 1 4, 7 35 .  2 #-9 2 7  1 7 +EPKPdfZ 0 6 1 5  3 7 . 6 ff-9 4 1  
1 5  -l!XZ 1 349  02 .  0 11-9 2 8  1 7  +EP Z 1 2 0 4  36 .  9 #-9 4 2  
1 6  - E s PZ 1 349  09 .  4 11-9 2 8  1 7  +EPcPZ 1 204  4 0 , 0 #-94 2 
1 5  +EPZ  1 406  1 7 . 7 1 7  -EPZ 1 3 1 2  5 5 . 0 #-9 4 3  
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1 7 +EPcPZ 1 3 1 3  5 9 .  3 #-943 20 +EPcPZ 0 8 4 8  1 9 .  8 11-959  
1 7  +EPZ  1 444 5 2 . 8 #-944 20 -EPZ  09 4 1  0 0 .  0 11-960 
1 7  +EPcPZ 1444  55 .  6 #-944 2 0  -EpPZ 094 1 1 2 .  0 #- 9 60 
1 7  -EPZ 2 2 4 9  1 0 . 8 20  +EPZ  1 3 4- 3 04 . 6 
1 8  +EPZ 0 2 5 2  1 4 .  0 11-945  20  -EpPKPd fZ 1 7 2 8  4 8 .  6 #- 96 1  
1 8  -EPcPZ 02 5 2  1 7 . 0 #-945 20  - EPKPabZ 1 7 2 8  5 1 . 2 #-9 6 1  
1 8  -EPZ 0 3 2 3  36 .  2 2 0  +EPZ 23 1 3  2 7 .  6 
1 8  +EPZ 0 8 2 3  4 5 .  0 2 1  +EPZ 0220 0 4 .  8 
1 8  +EPZ 1 0 1 5  5 4 .  6 #-946 2 1  +EPZ 03 1 0  2 2 .  3 
1 8  +EPcPZ  1 0 1 6  0 4 .  4 11-946  2 1  +EPZ 1 1 09 50 .  3 
1 8  +EPZ 2236 2 4 . 2 2 1  -EsPZ  1 34 5  1 6 .  8 #-962  
1 9  -EPZ 0002 1 6 .  4 11-9 4 7 22 +EPZ 205 1  32 . 7 
1 9  +EPZ 0 353  4 1 .  8 23  -EPZ 0256 40 .  7 
1 9  + EPZ 0353 45 .  6 23  +EPZ 0643  17 .  2 
1 9  +EPZ 0 607 5 1 .  3 23  +EPZ  0827  34 . 4 
1 9  +EPZ  0 6 0 7  56 . 8 23  +EPZ 1 4 2 5  3 7 . 0 11-963 
19  +EPZ 0 6 5 3  3 0 . 6 23 -EpPZ 1 4 2 5  4 4 . 2 11-963 
1 9  -EPZ 0 7 3 9  4 2 . 0 11-948  23  +EpPZ 1 5 4 2  0 2 . 0 11-964 
1 9  +EPcPZ 0739 5 0 . 8 #-948 23 -EPZ 1 63 2  3 5 . 4 
1 9  -EXZ  0 8 2 0  0 4 .  0 #-949 23 -EPZ  1 6 3 2  3 9 .  6 
1 9  +EXZ  0942  43 .  0 #-950 23  +EPZ  1 9 0 9  3 8 .  2 
1 9  +EPZ 1 2 2 8  2 8 ,  4 #-9 6 1  2 3  +EPZ 1 9 0 9  4 2 .  0 
1 9  +EpPZ 1 2 2 8  3 3 .  2 11-9 5 1  2 3  +EXZ 2235  42 .  0 11-9 6 5  
1 9  +EPZ 1 3 4 7  3 9 .  6 2 3  -EPZ 2242  09 .  6 
1 9  + I PZ 1 7 2 5  1 9 . 2 11-9 5 2  2 3  +EPcPZ 2336  03 .  3 11-9 6 6  
1 9  - I pPZ 1 7 25 20 .  8 11-9 5 2  2 4  +EPZ 0 2 1 2  2 6 .  0 
1 9  -EPZ 2344  50 .  0 11-9 5 3  2 4  -EPZ 0238 1 7 . 2 11-967  
19  -EPcPZ  2344.  52 .  6 11-953  24 -EP cPZ 0238 2 2 .  8 11-967 
20 +EXZ 0 1 02 02 . 4 11-954  2 4  -EPZ  0723 4 7 . 0 
20 + EPZ 0232 04 .  0 11-955  24 +EPZ 0946 26 . 4 11-968 
20 -EpPZ 0 2 3 2  06 . 0 11-955 24  +EPZ 1 00 3  0 2 .  4 11-969 
20 + EX Z  0 3 4 5  1 9 . 6 #-9 56 24  -EsPZ  1 0 0 3  1 9 .  0 11-969 
20  +EPZ 0742  5 6 .  l 11-9 57 24 +EPZ  1 0 4 2 4 8 . 8 #-9 70 
20  +EPZ 08 4 3 0 8 .  2 #-958  24 +EPZ 1 2 0 8  0 5 .  6 #-9 7 1 
2 0  - I Pc P Z  0 8 4 3  1 7 .  6 11-9 58 2 4  -EPZ 1 2 3 8 1 2 .  4 11-9 72 
20  +EPZ 0 8 4 8  1 5 . 8 11-959  2 4 -EpPZ 1 2 3 8  2 4 .  4 11-9 72 
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24 +EpPKPdfZ J 508 1 1 . 8 l!-9 7 3  2 7  -EPZ 2 1 1 7  5 6 . 6 
24 +Ep PK Pd fZ 1 508 1 9 .  6 jj-97 3  2 7  -EPZ 2 1 39 2 1 .  0 
24 -EXZ  1 74 7  1 0 .  0 11-97 4 27 -EPZ 22 1 3  3 6 . 4 11-98 9 
24  -EXZ 1 74 7  1 5 . 0 ff-97 4 27 +EPZ 2 2 2 2  3 3 . 0 #-990  
24  +EPZ 1 9 1 8 2 7 .  8 ff-97 5 27  +EPZ 0 0 5 7  0 9 . 6 
24  +EPcPZ  1 9 1 8 3 7 . 8 11-97 5 27  -EPZ  0057  1 8 . 4 
24 -EpPZ 1 9 1 8 4 5 . 2 11-97 5  28 -EPZ 0 1 1 4  1 2 . 0 jj-99 1 
24  -E X Z 2 1 3 7 40 . 2 11-976 28  - I pPZ 0 1 1 4  1 6 . 0 ff-99 1 
24 +EPPZ  2 2 5 7  4 1 .  8 11-97 7 28  ESH  0 1 24 2 9 . 0 jj-99 1 
2 5  -EP Z 0 5 2 7  0 I .  6 28 +EPZ 0 1 3 7  3 9 . 0 ff-99 2 
2 6  -EP Z 07 1 1  4 1 .  6 28 +EPPZ 0 1 4 0 5 3 . 4 ff-992 
2 5  -EPZ  0839  0 0 . 0 jj-9 7 8  2 8  +EPZ  0 1 4 8  1 3 .  6 ff-993 
25 +EPcPZ  0 8 3 9  0 7 .  7 ff-978 28 - E I XZ 0 1 4 8 1 6 . 6 ff-993 
2 5  -EPZ 1 4 5 6  3 9 . 0 11-979  28 - I PPZ 0 1 5 1  2 8 .  8 jj-993 
2 6  -EPcPZ 1 4 5 6  4 6 . 0 ff-9 79  28  + EPZ  0 1 5 6  2 8 .  2 
2 5  +EPZ 1 7 2 4  4 0 .  6 11-980 28 -EPZ 0203  2 3 .  6 11-994 
25 -EPZ 2208 1 6 . 0 11-98 1 28  +EPZ 0232  2 7 .  8 11-995 
25 -EpPZ 2 2 0 8  4 4 . 9 jj-981  28 +EPZ 063 0 1 2 ,  8 ff-996 
26 +EPZ 0456  3 3 .  0 11- 9 82  28  +EPZ 0833  46.  0 11-997 
26  -EPc P Z 0 4 5 6  3 4 .  0 11-982  28  + EpPZ 0833  47 .  5 11-9 9 7  
26  -EPZ 05 1 3  1 7 .  5 2 8  +EPcPZ 0833 49.  9 11-997 
26 +EPZ  084 3 04 ,  0 2 8  -EPZ 1 1 25 06 . 0 
26  - I PZ 1 24 8  36 .  6 2 8  -EPZ 1 1 25  1 9 . 0 
26  - I PZ 1 2 4 8  4 2 .  0 2 8  -EPZ  1 1 56 06.  8 11-9 98 
26 +EPZ 1 25 4  0 5 .  4 2 8  -EP cPZ 1 1 56 1 0 . 0 11-998  
26  -EXZ 1 303  06 .  4 11-9 8 3  2 8  +EP Z 1 3 53  2 5 . 2 
26  -EPcPZ  1 30 3  09.  8 11-98 3 2 8  -EPZ 1 3 54 02 . 2 
26 -EPZ 1 4 5 3  1 3 .  6 11-98 4  28 -EPZ 1 3 5 7  0 6 . 0 
26 +EPZ  1 554 56 .  0 l!-9 8 5 28  +EPZ 2 1 1 0  2 4 . 8 
2 6  -EP Z 1 5 55  0 6 . 6 jj-98 5 29  +EPZ 0544  5 5 . 0 jj-999 
26 -EPZ  1 8 50  4 5 . 6 29  -EPcPZ 05 4 5  02 .  6 #-999 
2 7 -EP Z 0746  4 4 . 8 29 +E sPZ 0545  1 4 . 8 11-999 
27 +EP Z 2 0 1 0  0 7 . 8 11-98 6  29 +EPZ 0655 52 .  6 ff- 1 0 0 0  
2 7  - IPcPZ 2 0 1 0  1 1 .  2 11-986 29  +EPZ 1 5 4 9  0 7 . 8 
2 7  +EP Z 2 0 3 8  2 5 , 2 11-987 29 +EPZ 1 62 2 0 5 .  6 11- 100 1 
2 7  +EPZ 2 0 5 9  4 3 .  2 fj-988 29 +EPc P Z 1 6 2 2  1 4 .  2 ll- 1 00 1  
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Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
29 +EPZ 1 7 3 7  2 2 . 2 # - 1 0 0 2  3 +EPZ 1 95 5  O l .  6 
29  -Ep PZ 1 7 3 7  2 8 . 6 11- 1 00 2  3 -EPZ 2348  3 1 .  4 #- 1 0 ] 7  
29 +EPZ  2 3 50 2 5 . 0 11- 1 00 3  3 -EXZ  2348  3 4 . 0 11- 1 0 ] 7  
30 +EP Z 0 2 25  ] 4 . 0 4 +EPZ 0753 l l .  8 
30  +EPZ 022 5  l 7 .  3 4 +EPZ  0854  4 6 ,  5 11- 1 0 1 8  
30  +EPZ 0238 1 9 . 4 4 +EPZ 1 20 4  06 .  5 
30  - IPcPZ 0534  05 .  2 IH 004 4 +EPZ 1 252 3 5 .  0 
3 0  E S H  05 5 2  O l .  6 4 -IPZ 1 252 3 7 .  6 
3 0  +EPZ 2 1 2 0  4 1 .  6 4 ESH 1 302 49 .  0 
Oc t .  4 -EPZ 1440 32 .  0 ff- 1 0 1 9 
- I PZ 1 3 4 4  5 8 .  3 11- 1 00 6  4 -EXZ  1 4 4 0  3 5 .  2 ll- 1 0 1 9  
-EpPZ 1 3 4 5  0 0 .  4 ll- 1 005 4 +EPZ ] 835 2 7 .  4 11- 1 020 
-EpPZ 1 4 0 3  4 5 .  0 #- 1 006 5 -EPZ 0337  09 .  2 
-EPZ 1 62 9 28 .  6 #- 1 00 7  5 - I P Z  0729  1 4 . 6 11- 1 02 1  
-EpPZ 1 6 2 9  3 2 .  4 #- 1 00 7 5 + IPcPZ 0729 1 8 . 8 #- 1 0 2 1 
-EsPZ  1 744 05 .  6 11- 1 008 5 ESH 0738  42 . 6 11- 1 0 2 1  
2 -EPZ 0355 22 .  5 5 -EXZ  0934  2 7 . 3 #- 1 022  
2 +EPZ 0355  54 .  0 5 -EPZ 1 9 09  4 3 . 0 
2 -EPZ 1 4 5 1  5 2 .  4 #- 1 0 0 9  5 -EPZ 204 1 4 2 . 6 #- 1 0 2 3  
2 -EPcPZ 1462 O J .  6 ff- 1 0 0 9  5 +EPZ 23 1 8  2 5 . 0  #- 1 0 24  
2 -EpPZ H52 03 .  6 11- 1 00 9  6 -EPZ 0250  1 4 . 3 #- 1 02 5  
2 -EPZ  1 644 26 . 2 ll- 1 0 ]  0 6 -EPc P Z  0 2 5 0  1 5 . 4 ff- 1 02 5  
2 +EpPZ  1 544  3 3 . 4 #- 1 0 1 0  6 -EPZ 0 3 1 5 4 8 . 6 #- 1 02 6  
2 -IP Z 1 6 4 9  5 l .  0 ff- 1 0 1 1 6 -EPc PZ  0 3 1 5  5 4 . 4 #- 1 026  
2 -EPcPZ  1 5 5 0 0 8 , 0 11- 1 0 1 1 6 ESH 0 3 2 5  5 8 .  6 #- 1 026 
2 -EX Z  1 6 2 4  0 2 . 4 ff- 1 0 1 2  6 +EPZ 08 1 5  07 . 8 
2 +EXZ  1 8 2 0 0 0 .  6 11- 1 0 1 3  6 -EPZ 1 250  3 4 . 2 11- 1 027 
2 +EPPZ 1 8 2 4  3 9 . 0 #- 1 0 1 3  6 -EPcPZ 1 250 36 .  6 11- 1 027  
2 +EPKPabZ 1 8 2 4  3 9 .  0 11- 1 0 ] 4  6 -EPZ 1 2 5 7  24 .  0 
3 +EPZ 0 1 5 3 0 1 .  5 6 -EPZ  1 2 5 7  2 9 .  6 
3 +EPZ 0 1 5 3  0 7 .  4 7 +EPZ  0326  1 2 . 3 
3 -EPZ 1 5 5 2  28 . 4 11- 1 0 ] 5  7 +EPZ 0943  1 1 .  2 
3 +EPZ 1 8 1 2  40 .  3 7 +EPZ 1 2 0 1  09 . 2 
3 - I P Z  1 925  3 7 .  6 #- 1 0 1 6 7 +EPZ 1 2 0 1  2 1 .  5 
3 - I p PZ 1 92 5  54 .  6 jj- 1 0 1 6  8 -EPZ 0826  1 0 . 0 11- 1 0 2 8  
3 +EPZ 1 954 40 . 0 8 -EPZ 1 64 1  0 6 . 6 jj- [ 0 2 9  
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Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  h m  s 
8 +EP KPdfZ 1 7 29 5 0 . 4 #- 1 03 0  1 2  -EPZ 1 1 4 6 2 7 . 6 #- 1 04 5  
9 -E P Z 02 0 4  5 8 . 0 #- 1 0 3 1  1 2  +EPZ 1 4 54 43 .  3 
g -EpPZ  0 2 0 5  1 1 .  4 l!- 1 03 1  1 2  +EPZ 1 8 4 6  3 7 . 0 
9 -EPZ 0 3 3 3  2 1 .  2 # - 1 0 3 2  1 2  +EPZ 2 1 46 0 1 .  8 
g -EsPZ 0 3 3 3  2 8 . 0 #- 1 03 2  1 3  -EPZ 023 1 3 4 . 6 
9 -EP Z 0727  2 0 . 0 1 3  -EPZ 1 025 1 2 . 0 
9 -EPZ 07 2 7  2 5 . 0 1 3  -EPZ 1 0 2 5  I 6 . 0 
g +EPZ 0 8 4 4  1 9 . 4 1 3 +EPZ 1 7 5 8  1 2 . 4 #- 1 046 
9 +EPZ 0844  3 0 . 8 1 3  - I PcPZ  1 7 5 8  1 6 . 2 #- 1 04 6 
9 -EXZ  09 1 0  3 5 . 0 #- 1 03 3  1 3  ESH  1 8 0 8  3 8 . 0 #- 1 046 
9 -EPZ 1 2 39 1 9 . 6 1 3  +EPZ 20 3 3  1 5 . 0 #- 1 04 7 
9 +EPZ 1 4 3 7  4 2 . 0 1 4  +EPZ 0223  5 2 . 0 #- 1 048 
9 +EPZ 1 5 1 6  5 1 .  8 11- 1 0 3 4  1 4  +EpPZ 02 2 4  3 8 . 0 #- 1 04 8 
9 - I PZ 1 5 1 6  52 . 4 #- 1 03 4· 1 4  +EPZ 0348  4 2 . 8 
9 +EPZ 1 8 4 4  0 2 .  3 1 4  +EPZ 04 0 0 5 5 . 0 #- 1 0 4 9  
9 -EPZ 1 8 4 4  05 .  4 1 4  -EPZ 05 1 0  4 6 . 8 #- 1 05 0  
1 0  -EPZ 0008  0 7 .  9 1 4  + EpPZ 05 1 1  0 3 . 8 11- 1 05 0  
1 0 -EPZ 003 1 1 0 . 6 1 4  + EXZ 1 1 1 5  26 .  0 #- JO S I 
1 0  - I PZ 003 1 2 2 ,  4 1 4  +EPZ 1 408 1 4 . 0 
1 0  -EPZ 0204 08 .  0 ll- 1 035  1 4  + EPZ 2244 37 .  7 
1 0  - IPZ  053 0 20 .  8 11- 1 0 3 6  1 5  +EPZ 0606 13 .  0 
1 0  -EPc PZ 0 5 30  25 .  6 11- 1 036 1 5  -I PZ 1 2 3 9  39 .  9 
1 0  - IPZ  l 1 3 2 4 5 .  8 11- 1 0 37 1 5  + I PZ 1 2 4 5  43 .  0 
1 0  ESH 1 1 42  09 .  0 #- 1 037  1 5  -EPZ 20 1 0  46 .  5 
J O  -EPZ 1 238 1 6 . 4 #- 1 0 38 1 6  - I PZ 2 1 38 29 .  4 
1 0 -E X Z  2 1 1 9  25 .  0 #- 1 0 39 1 5  + EPZ 2 1 4 8  4 0 .  0 #- 1 0 52  
1 0  +EPcPZ 2 1 1 9  32.  2 #- 1 0 39  1 5  +EpPZ 2 1 48 47 .  2 
1 0  + EPZ  2 324  08 .  9 #- 1 040 1 5  +llsPZ  2 1 4 8  5 2 .  3 
1 0  -EPcPZ 2324  1 2 .  2 #- 1 04 0 1 6  +EPZ  0036  39 .  9 
J I  +EPZ 0 1 09 02.  6 1 6  -EP Z  0 2 4 0  0 0 .  0 
1 1  + I P Z  0 4 5 6  48 . 6 11- 1 04 1 1 6  -EPZ  050 1 42 .  2 
1 1  +EPZ  0544 08 . 0 #- 1 0 4 2 1 6  -EP Z 0647  1 8 . 0 
1 1  +EP Z 0544  5 6 . 4 1 6  -EPZ 0724 09 . 0 
1 1  - l PZ 1 6 3 4  3 8 . 6 jj- ] 04 3 1 6  - IPZ 085 3 1 7 . 0 
1 1  -I p PZ 1 6 3 4  3 9 . 6 11 - 10 4 3  1 6  -EPZ 09 2 8  3 2 . 6 
1 2  +EPZ 0 8 3 6  1 5 . 6 11- 1 0 4 4  1 6  +EPZ 1 3 1 8  5 1 .  0 
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Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m h m  s 
1 6  +EPZ 1 34 7  29 .  4 2 1  - I X Z  1 0 38 1 0 .  5 #- 1 0 6 3  
1 6  -EpPZ 1 34 7  3 1 .  0 #- 1 0 5 3  2 1  +EX Z 1 2 5 2  0 4 . 8 #- 1 0 6 4  
1 6  - I PZ 1 4 4 4  40. 4 11- 1 0 5 3  2 1  -EPZ 1 4 3 6  0 6 . 0 #- 1 06 5  
1 6  - I P Z  1 6 3 8  4 7 .  8 2 1  +EX Z 1 4 36  1 2 . 8 #- 1 0 6 5  
1 6  - I P Z  1 6 4 8  56 . 7 2 1  -EPZ 1 6 3 7  2 2 . 4 #- 1 066 
1 6  -EPZ 1 9 0 6  1 7 . 4 11- 1 0 64 2 1  +EPZ  2036  4 3 . 2 
1 6  - I PZ 2 1 1 7  04 .  0 22  -EPZ  0440 3 0 . 8 11- 1 0 6 7  
1 6  ESH 2 1 2 6  2 9 .  2 22 -EPZ  0624  1 2 . 4 11- 1 0 68 
1 7  -EPZ 0 1 1 4  44 .  2 22  +EPZ 062 7 3 9 . 0 11- 1 0 69  
1 7  -EPZ 0 1 1 5  00 .  6 22 -EPZ 1 0 36 3 1 .  6 
1 7  +EPZ 05 1 4  26 .  8 22 -EPZ 1 0 36 3 7 . 2 #- 1 0 70 
1 7  +EP Z 0 5 2 5  2 2 .  4. 23  -EXZ  0654  5 1 .  4 11- 1 0 7 1 
1 8  +EP Z 0435 2 1 .  6 23  - I P Z  0 6 5 4  52 . 8 11- 1 0 7 1 
1 8  -EP Z 0435 26 . 0 23 +EPZ 2008 4 0 . 4 #- 1 0 7 2  
1 8  -EPZ 1 804 1 7 . 0 23  - I PcPZ 2008 5 0 . 6 11- 1 07 2  
1 8  -EPZ  1 904 2 3 .  0 23  - I sPZ 2 0 0 8  5 5 . 8 11 - 1 072 
1 8  +EPZ 1 904  26 .  8 23 -EPZ 2 3 0 5  5 8 . 0 
1 8  +EPK i KPZ 2345  2 7 .  6 11- 1 0 5 5  23  +EPZ  2 3 1 2 1 2 . 8 
1 9  -EP cPZ 08 1 7  1 3 . 2 11- 1 0 56 23  +EPZ 2 2 5 7  3 2 . 0 
1 9  +E PZ 0938 1 6 . 4 23  - I PZ 2 2 5 7  4 8 . 0 
1 9  +EPZ 1 7 1 5  03 .  6 24  +EPZ 0 1 2 3  0 1 . 0 
1 9  +EPZ 1 728 42.  2 24  -EPZ 0 1 5 5  3 7 . 2 11- 1 0 7 3  
1 9  +EPZ  1 75 7  0 1 .  0 24  -EpPZ 04 4 3  3 4 . 6 #- l 07 4  
1 9  +EPZ 2 3 1 5  1 7 . 8 24  + IP Z  1 6 5 8  2 5 . 0 11- 1 0 7 5  
2 0  +EP Z 0 1 1 4 2 6 .  0 24 -EpPZ  1 6 58  5 5 .  6 11- 1 0 7 5  
2 0  +EPZ 0904 5 3 . 0 #- 1 0 5 7  2 4  -EPZ 2 1 1 4  3 5 .  0 
2 0  +EPZ 1 209 59 . 6 # - 1 058  24  - I PZ 2 1 1 4  4 8 .  0 
20  +EP Z 1 752 22 .  8 24 +EPZ 2 2 5 7  3 2 .  0 
2 0  +EP Z 1 9 38 44 . 5 11- 1 059  25 -EPZ 0357  44 .  7 
2 0  -EPZ  2006  4 7 . 4 11- 1 06 0  2 5  - I PZ 0358  00 .  0 
2 0  - I X Z  2006  6 4 . 8 11- 1 06 0  25  -EPZ 0 5 3 7  2 0 .  3 ff- 1 0 7 6  
2 0  - E P Z  2 1 5 3 0 2 . 0 11- 106 1 25  -EpPZ 0537  33 .  6 ll- 1 0 7 6  
2 0  +EPZ 2 3 5 2  1 6 . 8 11- 1 06 2  25  -EPZ 0 7 4 4  33 .  0 11- 1 0 7 7  
2 1  -EP Z 0 8 56 5 3 , 0 2 5  +EXZ 1 4 0 9  2 8 .  9 11-1 07 8 
2 1  +EPZ 0949 2 2 . 8 25  - EPZ 1 5 1 3  3 5 .  0 ff- 1 0 7 9  
2 1  - IPZ 1 0 3 7  5 7 . 6 11- 1 06 3 2 5  + EpPZ 1 5 1 3  45 .  2 ff- 1 07 9 
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Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
Nov . 
2 5  +EPZ  2 0 5 7  4 0 . 9 - I PZ 00 1 8  2 7 . 6 #- 1 0 9 2  
2 5  +EPZ  2 1 4 2  4 5 .  2 + EPZ 0064  1 6 .  2 
2 6  -EP Z 1 6 1 7 6 3 . 8 + EPZ 033 2 4 3 .  6 # - 1 0 9 3  
2 6  -EPZ 1 7 4 1  4 2 .  2 + EPZ 0638  0 1 .  0 
2 7  - I PZ  0 1 2 7  3 3 .  4 #- 1 080 -EPZ 2 1 5 8 44. , 6 
27  - I X Z  0 1 2 8 0 4 .  2 # - 1 080 +EPZ 2 1 5 9  0 1 .  0 
27  -EXZ 0300  06 .  0 #- 1 08 1  2 -EPZ 1 26 3  2 0 .  4 
27  +EPZ 1 1 4 8  2 1 .  9 2 -EPZ 1 2 5 3  24 .  7 
27  +EXZ 1 8 4 8  1 1 . 2 #- 1 0 8 2  2 +EPZ 1 25 3  38 .  6 
27  + EPZ 2 1 4 6  0 0 .  4 2 -EPZ 1 343 54 . 6 
28 +E s PKPdfZ  00 1 0  50 .  0 #- 1 08 3  2 -EPZ 1 9 50  26 .  2 
28  -EPZ 1 635 32 . 6 #- 1 08 4 2 +EP Z 224 1 1 1 . 7 
28  +E PZ 2 1 58 62 .  8 2 + I PZ 2242  O J .  0 
29 +EPZ  0 0 2 7  4 0 . 4 2 +EPZ 2 3 1 7  4 9 . 0 
2 9  +EX Z  094 1 5 6 . 0 jj- 1 08 5  2 -EPZ 2350  4 9 . 9 
2 9  +EPZ 1 340 J O . 0 3 +EPZ  0546  2 3 .  6 
2 9  +EPZ 1 5 1 0 0 6 . 8 3 +EPZ 0 5 4 6  4 0 . 4 
2 9  +EPZ 2 1 5 1  3 7 . 8 3 +EPZ 1 3 1 8  4 6 .  6 
3 0  + I PZ 0 3 0 2  28 .  0 #- 1 086 3 +E PZ 1 8 1 8  39 .  0 #- 1 0 9 4  
3 0  - I PcPZ 0 3 0 2  30 .  0 #- 1 086 4 -EPZ 0 1 4 0 1 9 . 0 
3 0  +EPZ 1 80 9 4 7 .  4 # - 1 0 8 7  4 +EPZ 1 5 1 2  56 .  2 
30  -E s PZ 1 8 1 0  1 9 .  6 #- 1 08 7  4 +EPZ 1 8 5 6 48 .  0 
3 1  -EPZ 0344  44 .  2 4 - I PZ 204 1 02 .  2 
3 1  ESH 0359 08 .  0 4 +EPZ  2 309  1 1 . 7 # - 1 095 
3 1  +EPZ 0 7 1 6  2 7 . 6 4 -EPcPZ 2309 1 3 . 4 #- 1 0 9 5  
3 1  - I P Z  0 8 1 0  04 . 0 4 -EPZ 2 3 5 2  2 8 . 8 
3 1  + I P K PdfZ 1 4 04 0 6 . 4 l!- 1 08 8  4 -EPZ 2 3 5 2  3 2 . 6 
3 1  +EpPKPdfZ 1 4 04 1 7 .  6 ff- 1 08 8  5 -EPZ 1 2 04  1 3 . 0 
3 1  +EPZ  1 606 3 1 . 2 # - 1 089  5 - I PZ 1 4 2 1  3 8 . 0 #- 1 09 6  
3 1  +EPcPZ 1 6 0 6  4 5 .  0 11- 1 08 9  5 - I pPZ 1 4 2 1  4 1 .  5 #- 1 09 6  
3 1  + I P Z  2 1 2 9  0 5 .  0 ff- 1 090 6 -EPZ 0 8 2 7  28 .  7 
3 1  +EsPZ  2 1 2 9  1 2 .  0 #- 1 090 6 -EPZ  1 4 0 6  0 0 .  0 
3 1  +EPZ 22 1 8  1 7 .  6 #- 1 09 1  6 +EXZ 1 4 2 3  1 7 .  6 #- 1 097 
3 1  - I pPZ 22 1 8  30 .  6 #- 1 09 1  6 -EPcPZ  1 423 2 1 .  2 #- 1 097 
31  + EPZ 2245  00 .  2 6 -EXZ 1 739 45 .  8 jj - 1 098 
6 -EPZ  2046  16 .  8 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
6 +EPZ 2228 03 .  4 1 0  +EPZ 0 3 0 8  49 . 4 
6 +EPZ 2 3 4 0  2 4 . 0 1 0  +EPZ 0 7 4 0  1 6 . 8 
7 -EPZ 065 1 0 8 .  5 1 0  +EPZ 1 0 0 3  1 4 . 8 
7 +EPZ 065 1 1 8 .  2 1 0  +EPZ 1 3 5 9  1 1 .  0 
7 -EPZ  0704  1 4 .  2 1 0  +EPZ 1 4 0 6  6 4 . 6 
7 +EPZ 090 1 2 0 .  0 1 0  -EPZ 1 5 2 3  3 3 . 1 
7 +EXZ 092 1 1 7 .  2 11- 1 0 9 9  1 0  +EPZ 1 7 1 2  22 . 0 
7 +EPZ 1 5 1 7  4 4 . 6 11- 1 1 00 1 1  +EPZ 0750  0 1 .  0 11- 1 1 0 7  
7 -EPc P Z  1 5 1 7  5 7 .  2 11- 1 1 00 I I  +EPc P Z  0 7 5 0  0 4 ,  6 11- 1 1 0 7  
7 -EPZ 1 6 2 7  3 1 .  8 1 1  +EPZ 1 1 1 3 3 2 . 0 
7 -E?Z 2266  5 4 . 8 1 1  +EPZ 1 3 0 5  3 7 . 0 
8 +EPZ 062 8 4 4, , 4 11- 1 1 0 1  1 1  +EPZ 1 4 4 7  3 0 . 0 
8 +EPc P Z 0628  48 .  2 11-1 1 0 1  1 1  +EPZ 2 1 4 3  0 l .  8 
8 -EPZ 064 1 2 7 .  0 1 1  - E X Z  2208  5 1 .  6 11- 1 1 0 8  
8 - I PZ 07 5 0  4 5 .  4 11- 1 1 02 1 1 -EPcPZ 2 2 0 9  1 7 . 4 11- 1 1 0 8  
8 - I pPZ 0 7 5 1 0 5 .  4 11-1 1 0 2  1 1  +EPZ 2340  2 8 . 3 
8 ESH 07 5 5  4 7 .  8 11- 1 1 0 2  1 2  +I PZ 0 1 4 9  4 3 . 4 U- 1 1 0 9 
8 +EPK i K PZ 080 1 0 2 .  4 11- 1 1 02 1 2  -EPZ 1 3 4 4  3 2 .  7 
8 -EPZ 1 4 3 2  2 6 .  0 1 2  + EXZ 1 5 3 7  1 4 .  6 11- 1 1 1 0 
8 +EPZ 1 5 1 3  4 1 .  4 1 2  -EPZ 1 8 2 4  66 . 2 11- 1 1 1 1  
8 -E P Z  1 5 1 3  46 .  8 1 2  -EPcPZ 1 8 2 4  58 . 0 11- 1 1 1 1 
9 +EPZ  0045  0 1 .  0 1 2  +EPZ  2003  32 . 4 11- 1 1 1 2 
9 +E P Z 0 1 22  05 ,  6 1 2  +EpPZ 2005 L O . 9 11- 1 1 1 2 
9 +EP Z  0568  40 . 4 1 2  - EPZ 222 7 29 . 0 11- 1 1 1 3 
9 -EXZ  0705  4 1 .  8 11- 1 1 03 1 3  -EPZ 054 6 35 , 0 
9 +EP Z 0 7 1 4  54 ,  3 1 3  -EPZ  1250  27 . 8 
9 +EPZ  1 05 1  25 .  0 11 - 1 1 0 4  I 3 + EPZ 1 4 3 5  32 .  0 
9 +E P c PZ 1 0 5 1  3 1 .  0 11 - 1 1 0 4  1 3  -EPZ 2045 3 4 . 9 
9 +EPZ 1 826 08 .  3 1 3  +EPZ 233 0 2 7 .  6 
9 - I P Z  2 1 32  50 .  0 11- 1 1 0 5 1 3  -EPZ 2330  2 9 .  5 
g +EScPZ  2 1 39 1 3 . 0 11- 1 1 0 6  1 4  -IPZ 0442  44 .  0 11- 1 1 1 4  
g +EP Z 2309  5 5 .  0 1 4  -EPcPZ  0442  4 5 .  8 11- 1 I 1 4  
1 0 +EP Z 0 1 22 33 .  2 1 4  -IPZ 1 55 2 3 1 .  6 11- 1 1 1 5 
1 0  - I P Z  0 1 22 48 .  0 1 4  ESH 1 602 10 .  6 
1 0 +EPZ  0 2 5 6  1 8 . 9 ll - 1 1 0 6 1 4  +EP Z 1 6 1 6  32 .  8 
1 0  +EpPZ  0255  2 9 . 8 ll- 1 1 0 6  1 4  -EPZ  1 628 27 .  7 
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h m  s h m  s 
1 4  -EPZ 1 7 3 0  23 .  0 # - I  I 1 6  1 6 - I P cPZ 0326  1 9 .  3 # - 1 1 3 1  
1 4  - I pPZ  1 7 3 0 3 7 .  2 #- 1 1 1 6 1 6  - I PZ 0 3 30 1 9 . 2 
1 4  +EPZ 1 7 5 1 29 .  2 1 6  ESH 0337  39 . 0 #- 1 1 3 1 
1 4  +EPZ 1 7 5 1  48 .  6 1 6 +EPZ 0805 2 6 . 3 #- 1 1 3 2  
1 4  - I PZ 1 7 5 5  4 2 .  5 ff- 1 1 1 7  1 6  + I P Z  0 8 0 5  3 4 . 4 
1 4  -I pPZ 1 75 5  5 1 .  6 #- 1 1 I 7 1 6  -EpPZ 0805  4 0 .  2 #- 1 1 3 2  
1 4  -EPZ 1 805  08. 6 11- 1 1 1 8 1 6  +EPZ  0854  2 1 .  5 # - 1 1 3 3  
1 4  + I PZ 1 808 28 .  5 #- 1  I 1 9  1 6  + I p PZ 0854  2 9 .  6 jj- 1 1 3 3  
1 4  +EPcPZ 1 808 38.  7 11- 1 1 1 9 1 6  +EPZ 1 4 4 5  4 7 .  6 11- 1 1 3 4  
1 4  -EPZ 1 900 4 9 . 8 #- 1 1 2 0 1 6 +EPZ 1 7 1 7  02 . 4 #- 1 1 3 5 
1 4  -EPZ  1 907  3 1 .  2 11- 1 1 2 1  1 6  +EPZ 1 9 4 5  0 2 . 0 
1 4  +EpPZ 1 90 7  40 . 0 jf- 1 1 2 1  1 6  +EPZ 2034  44 .  7 
1 4  +EsPZ 1 90 7  4 5 .  1 #- 1 1 2 I 1 6  +EPZ 2223  46 .  6 #- 1 1 3 6  
1 4  -EPZ 1 9 29 0 6 . 0  ff- J 1 2 2 1 7  + IPZ  03 1 9  1 2 .  0 #- 1 1 3 7  
1 4  +EPZ 2 1 1 9  1 2 . 8 1 7  - I PcPZ 0 3 1 9 2 4 .  8 #- 1 1 3 7  
1 5  -EPZ 0 1 5 8  1 7 .  4 ff- 1 1 2 3  1 7  +EPZ 1 806 1 5 . 0 
1 5  -EPZ 05 1 7  4 2 .  8 #- 1 1 2 4  1 7  +EPZ 1 8 1 6  1 8 . 0 ff- 1 1 3 8  
1 5  +Es PZ 05 1 7  4 7 . 0 #- l l  2 4  1 7  -EpPZ 1 8 1 6  2 7 .  2 ff- 1 1 38  
1 6  +EPZ 09 4 3  09 .  6 1 7  +EPZ 1 82 4  56 .  6 #- 1 1 39  
1 5  -EPZ 1 1 2 6 3 2 . 4 ff- 1 1 2 5  1 7 +EPZ 1 9 3 0  44 .  7 
1 5  -EpPZ 1 1 2 6  4 0 . 0 11- 1 1 25  1 7  +EPZ  2 0 1 1 0 3 .  0 #- 1 1 4 0  
1 5  -EPZ 1 5 1 4  49 .  2 #- 1 1 2 6  1 7  +EPZ 2229  I O .  8 #- 1 1 4 1  
1 5  - I pPZ 1 5 1 4  56 .  6 #- 1 1 26 1 7  -EPZ 2 3 0 1  5 5 . 8 
1 5  - I X Z  1 5 2 7  23 .  2 # - 1 1 27 1 7  +EPZ 2 3 0 1  5 7 .  3 
1 5  -EPZ 1 5 5 7  3 0 .  0 #- 1 1 28  18  -EPZ 0044 1 7 . 6 #- 1 1 4 2  
1 5  +EpPZ 1 55 7  3 9 .  6 #- 1 1 28 1 8  -EPcPZ 0044 2 1 .  0 #- 1 1 4 2 
1 5  -EPZ 1 7 30 50. 6 ff- l l  29  1 8  +EPZ 02 0 3  2 6 . 8 
1 5  +EPcPZ 1 730 55 .  2 #- 1 1 29 1 8  +EPZ 055 1 2 2 .  2 
1 5  +EPZ 1 959 1 4 . 4  1 8  - I P Z  055 1 23 .  5 
1 5  -EPZ  2044  04 . 6 1 8  ESH  0600  38 .  0 
1 5  -EP Z 2 1 1 7  1 1 .  4 1 8  +EPZ 07 1 4  36 .  0 #- 1 1 43  
1 5  +EPZ 2 1 24 0 5 .  0 lf- 1 1 3 0 1 8  -EPcPZ 0 7 1 4  40 .  9 ff- 1 1 4 3 
1 5  +EpPZ 2 1 24 1 5 . 0 ff- 1 1 3 0  1 8  +EPZ 0923 28 .  5 
1 5  +EPZ 2 1 2 9 3 6 .  6 1 8 +EPZ 1 227  20 .  5 
1 6  +EPZ 0005 1 4 .  6 1 8  ESH 1 237  00 ,  0 
1 6 -EPZ 03 2 6  1 6 .  6 #- 1 1 3 1  1 8  -EPZ 1 3 1 4  50 .  2 
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1 8 +EPZ 1 4 5 2  3 3 .  7 #- 1 1 4 4 20 -EPZ 1 3 5 2  2 4 .  9 
1 8  -EPZ 1 5 3 6  3 7 .  4 #- 1 1 4 5  2 0  - I PZ 1 5 4 0  1 7 .  6 lf- 1 1 5 5  
1 8  +EpPZ 1 5 3 6  4 2 .  4 #- 1 1 45 20 ESH 1 6 5 0  02 .  0 
1 8  +EPc P Z 1 5 3 6  4 8 .  6 #- 1 1 45  20 -EPZ 1 6 5 6  1 0 .  4 11- 1 1 5 6  
1 8  -EPZ 2024 47 . 0 20  -EXZ 1 65 6  1 8 .  0 11- 1 1 5 6  
1 8  +EPZ 2252  22 .  2 # - 1 1 46 20  +EPZ 1 7 5 8  5 3 .  0 
1 8 + I pPZ 2254  17 .  4 #- 1 1 46  20  -EPZ  1 807  34 .  0 #- 1 1 5 7 
1 9  + IPZ  0 1 03 5 1 .  2 20  -IpPZ 1 8 0 7  42 .  5 #- 1 1 5 7 
1 9  ESH 00 1 3  38 .  0 2 0  +EPZ 1 9 3 0  3 4 .  8 
1 9  +EPZ 0823 23 .  0 2 0  -EPZ 1 930 39 .  8 
1 9  -EPZ 0925 5 1 .  7 2 0  -EPZ 2 1 0 7 09 . 6 
1 9  -EPZ 0926  1 5 .  0 2 0 +EXZ 2250 08.  4 # - 1 1 58 
1 9  +EPZ 1 24 0  5 0 .  6 2 0  -EpPZ 2 0 50  2 1 .  2 #- 1 1 68 
1 9  -EXZ 1 532 2 7 .  0 #- 1 1 4 7 2 0  +EXZ  2 3 1 1 1 0 .  0 #- 1 1 59  
19  +EPZ 1 62 1  1 7 . 4 20 -EXZ  2 3 1 1  1 9 .  2 # - 1 1 69 
1 9  -EP Z 1 8 0 7  48 .  1 20  +EPZ  2 3 52 1 0 .  2 
1 9  +EPZ  1 8 3 1  0 3 .  6 #- 1 1 4 8  20 +EPZ 2 352  2 3 . 3 
1 9  -E s ZP  1 8 3 1  1 0 . 0 #- 1 1 4 8  2 1 + IPZ  0005  6 1 .  0 
1 9  - I P Z  2 0 3 2  5 2 .  0 # - 1 1 4 9  2 1  +EPZ 0005  5 3 . 8 
1 9  -EPKPabZ  2 0 5 2  5 6 . 0 #- 1 1 5 0  2 1  - I PZ 0 0 0 6  5 7 . 2 
1 9  -EPZ 22 2 4  0 3 .  7 2 1  +EPZ 0342  2 7 . 6 #- 1 1 60 
1 9  - I P Z  2 3 4 2  1 2 . 6 2 1 +EPZ 05 0 6  2 2 .  l 
1 9  EHS  2 3 5 2  4 1 . 0 2 1  + I PZ 07 0 0  0 3 . 4 #- 1 1 6 1  
2 0 -EPZ 0 1 0 2  4 8 .  0 #- 1 1 5 1  2 1 -EPc PZ 0700  06 . 4 #- 1 1 6 1 
2 0  +EpPZ 0 1 0 2 5 7 ,  4 #- 1 1 5 1 2 1  + I XZ  082 0  4 2 . 6 #- 1 1 6 2  
2 0  +EPZ 0430  4 3 .  0 2 1  -EPZ 0954 20 .  0 
20 +EPZ 0430  46 .  0 2 1  +IPZ  0954  29 .  0 
20  + I PZ 0507  5 9 .  0 2 1 +IPZ 1 3 0 6  2 1 .  6 #- 1 1 63 
2 0  +EPZ 0508  06 .  4 lf- 1 1 52 2 1  -I PcPZ  1 306  34 . 9 #- 1 1 63  
20 -EPZ 05 1 0  4 5 .  0 2 1  -EPZ 1 33 0  4 0 .  0 
20 -EPZ 0652  50 .  8 2 1  -EPZ 1 33 0  4 7 . 6 
20 +EPZ  0945 24 .  3 2 1  -EPZ  1 45 2  5 3 .  6 #- 1 1 64 
20 -EPZ 1 1 04 43 .  0 2 1  +EPZ 1 73 5  26 . 0 
20  -EXZ 1 20 5  1 9 .  3 #- 1 .1 5 3 2 1  +EPZ 1 8 55  02 . 0 
20  -EPZ 1 306  02.  4 2 1  +EPZ  1 9 1 6  34. 0 #- 1 1 6 5 
20 -EPZ  1 322  02 .  4 jj- 1 1 5 4 2 1  +EPZ 20 1 2  26. 8 
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Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  
2 1  -EP Z 204 3 0 0 . 6 #- 1 1 6 6  2 4  +EPZ 2022 06 .  3 
2 1  -EPZ 2 1 3 1  5 5 . 8 24 -EPZ 2022  18 .  4 
22  +EPZ 0244 1 0 . 0 24 +EPZ 2 3 59  0 7 .  4 
2 2  +EPZ  0 4 3 5  4 4 . 7 25  -EPZ 020 1  33 .  4 11- 1 1 7 5  
2 2  -EPZ  0 5 2 0  05 . 4 2 5  -EPZ 0303 39 .  6 
2 2  -EPZ 08 1 8 1 4 . 0  25 + I P Z  0304  0 1 .  8 
22  - I X Z  090 1 2 1 .  4 11- 1 1 6 7  2 5  +EPZ 1 0 2 0  23 .  4 
22  ESH  09 1 2  2 6 . 0 #- 1 1 6 7 25 +EPZ 1 1 2 4 5 1 . 0 
22  -EXZ  1 0 58 4 8 . 0 #- 1 1 6 8 25 - I PZ 1 1 3 7 1 8 .  6 11- 1 1 7 6  
2 2  -EsPKPdfZ 1 0 69 0 I .  6 11- 1 1 6 8  2 6  ESH  1 1 4 6  30 .  0 11- 1 1 7 6 
2 2  +EPZ  1 9 1 8  0 5 . 6 25 +EPZ 1 2 3 7  03 .  4 
2 2  +EPZ 2 0 4 2  4 7 . 8 #- 1 1 6 9 25 - I PZ 1 6 1 4  1 3 .  6 #- 1 I 7 7  
2 2  -EPcPZ  2 0 4 2  5 2 . 4 #- 1 1 6 9  2 5  + I pPZ 1 6 1 4 26 .  7 11- 1 1 7 7 
2 2 -EPZ  2 1 1 4  1 3 . 0 26 ESH  1 6 2 4  1 3 . 0 11- 1 1 7 7  
2 2  +EPZ 23 1 4  2 9 .  6 25 +EPZ 1 75 3  30 .  0 
2 3  +EPZ 0 1 39 4 3 . 8 25  - I PZ 1 7 5 3  3 3 .  5 
2 3  - I PZ 0 1 4 0  2 1 .  0 25 - I PZ 1 7 5 3  4 8 . 8 
2 3  +EPZ 05 1 3  0 8 . 9 25 - I PZ 2005  0 4 . 8 
2 3  -EPZ 1 2 3 5 4 4 .  2 25  - I PZ 2005  1 1 .  2 
2 3  -EPZ 1 2 3 5  4 6 .  5 26 ESH  20 1 5  00 . 0 
23  + I PZ 1 2 5 0  2 7 .  0 2 5  +EXZ 204 1 26 .  2 11- 1 1 7 8  
2 3  - I X Z 1 2 5 1 4 3 .  8 11- 1 1 7 0  2 5  +EXZ 2 1 29 29 .  9 11- 1 1 7 9  
2 3  -EPZ 1 7 2 6  3 9 .  0 2 5  -EPZ 2 1 2 9 4 1 .  0 #- 1 I 7 9  
23 -EPZ 1 9 2 3 3 0 .  0 11- 1 1 7 1 2 5  E S H  2 1 3 8  5 6 . 4 #- 1 1 7 9  
2 3  - I Pn Z  1 9 2 3  3 1 .  4 ff- 1 1 7 1  2 5  -EXZ 2303  34 .  0 11- 1 1 8 0  
2 3  - [ pPZ 1 9 2 3  3 6 .  4 lf- 1 1 7 1  26 +EPZ 0235  35 .  5 
23 -EPZ 2 1 3 3  0 2 .  4 2 6  -EPZ 0235  40 .  7 
24 + I PZ  05 1 3  3 3 .  4 11- l l  7 2  2 6  -EPZ 0243  54 . 2 11- 1 1 8 1  
24 + I pPZ 05 1 3  5 8 .  4 ff- 1 1 7 2 26  -EPZ 0626  38 .  4 11- 1 1 8 2  
2 4  -EsPZ  05 1 4  0 8 .  0 ff- 1 1 7 2  2 6  +EPZ 0656  05 .  8 IH 1 8 3  
2 4  E S H  0 5 2 3  4 1 .  2 11- 1 1 7 2 26  +EPZ  0 7 1 0  25 .  6 #- 1 1 8 4  
2 4  -EPZ 1 0 1 6 4 5 .  8 11- 1 1 7 3  2 6  +EPZ  0 7 1 0 29.  7 11- 1 1 8 4, 
24 - I PcPZ  1 0 1 6 4 8 .  6 11- 1 J 7 3  2 6  +EPZ 0 7 1 0  3 4 .  6 #- 1 1 8 4  
2 4  -EPZ 1 0 5 4  3 6 .  8 11- 1 1 7 4  2 6  - I PZ 0826 50 .  4 11- 1 1 85 
24  - I pPZ 1 05 4 4 3 ,  2 11- 1 1 7 4 26 -EPZ 092 1 5 1 .  3 
24 -EPcPZ 1 0 5 6  1 2 .  0 11- 1 1 7 4  2 6  +EPZ  0922  0 3 .  8 
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26 +EPZ 1 1 1 5  4 1 .  4 11- 1 1 86 29 -EPZ  0 30 7  50 . 0 11- 1 1 95 
26 +EXZ l 4 1 0  3 7 .  8 11- 1 1 8 7  2 9  - I p PZ 030 7  5 2 . 4 11- 1 1 95 
2 6  +EPZ 2 1 1 2  2 9 .  0 2 9  -EP Z 0337  34 . 8 
26 -EPZ 2 1 5 0 4 9 .  2 2 9 +EPZ  0852 42. 6 11- 1 1 96 
26  - I PZ 22 1 5  00 . 0 2 9  -EpPZ 0 8 5 3  1 9 . 2 11- 1 1 96 
27  -EPZ 0 1 0 0  1 9 .  6 11- 1 1 88  29  ESH  0857  34 . 0 11- 1 1 96 
27  -EpPZ  0 ) 0 0 2 8 .  8 11- 1 1 88 29 +EPZ 09 1 6  1 7 . 2 #- 1 1 9 7 
2 7  -EPcl' Z  0 1 0 0  3 1 .  0 #- 1 1 88 29  +EPZ 094 1 02. 8 
27  -EPZ 0 3 4 5  5 0 .  8 #- 1 1 89 2 9  +EPZ 1 2 1 6  24 . 0 
27  -EpPZ  0346  0 1 .  8 #- 1 1 89 29 +EP Z 1 603  2 3 . 3 
27  -EPZ 0 4 4 0  45 .  4 2 9  -EXZ  1 9 1 4  24 . 8 11- 1 1 98 
27  -EPZ 0635  2 5 .  4 2 9  - l pPK i KPZ 1 9 1 9  05 .  2 #- 1 1 98 
27  -EPZ  0 7 3 1 60 .  0 2 9  ESH 1 940 26 .  7 
27  -EPZ 0842  47 . 0 2 9  +EPZ 2234 20 . 6 
27  -EPZ  0 8 4 2  6 0 .  3 30  -EPZ 00 1 8  0 4 . 6 
27  -EPZ 0936 0 2 .  4. 11- 1 1 90 30  +EPZ 0 1 24 4 8 . 6 #- 1 1 99 
27  -EPZ 1 0 2 5  3 6 .  0 #- 1 1 9 1 3 0  -EsPZ 0 1 2 5  0 2 . 4 11- 1 1 99 
27  - I P Z  1 0 2 5  3 8 .  8 11- 1 1 9 1  3 0  +EPZ 1 204 2 7 . 0 
27  - EPZ J 1 1 9  1 3 .  4 30  +EPZ  1 7 1 5  3 2 . 8 #- 1 2 00 
27  -EPZ  1 2 03 00 .  0 30 - I PZ 2 0 1 8  1 3 . 6 
27  -EPZ 1 2 0 3  0 5 .  0 D e c .  
2 7  - E P Z  1 304 58 .  0 #- 1 1 92 +EPZ 0 1 56 4 5 . 0 11- 1 2 0 1  
27  -EPc PZ 1 5 5 8  1 8 .  6 +EPZ 0344 27 .  7 #- 1 2 02 
27  + EPZ  2202  48 .  4 +E XZ  1 622  2 5 . 8 #- 1 2 0 3  
2 7  +EPZ 2202  67 .  8 11- 1 1 9 3 + I PZ 2 3 1 3  0 3 . 2 #- 1 2 04 
28  +EPZ  0428  49 .  0 2 +EPZ 0002 2 6 . 4 #- 1 2 0 6  
2 8  +EPZ 0 428  52 .  2 2 -EpPZ 0002 4 2 . 0 11- 1 2 0 5  
28  - I PZ 1 0 1 7  60 .  0 #- 1 1 94 2 +EPZ 064 5 0 8 . 8 #- 1 2 06 
28 -EPc PZ 1 0 1 8 00 .  4 11- 1 1 94 2 +EPcPZ 0645  1 9 . 0 #- 1 2 06 
28  - E s PZ 1 0 1 8 1 5 .  8 11 - 1 1 94 2 +EPZ 1 34 5  1 9 . 6 
28  +EPZ  1 1 3 7  45 .  6 2 -EPZ 1 609  1 6 . 4 11- 1 20 7 
28  +EPZ 1 1 37  48. 5 2 +EPZ 1 8 3 7  3 3 . 9 
28  - E PZ 1 35 3  0 0 .  2 2 -EPZ 1 9 2 1 2 2 . 4 
28  -EPZ  1 704 1 5 . 0 3 -EPZ 04 1 6  0 8 .  2 
28  -EPZ  1 704  1 9 .  6 3 EPZ  0 6 2 0  00 .  4 
28 -EPZ 1 74 4  2 1 .  0 3 +EPZ 2 2 0 5  4 1 .  2 
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3 -t-EPZ  2205  4 8 .  2 9 +EPZ 1 7 4 4  1 0 . 8 
3 +EPZ  2 2 2 7  35 .  5 9 +EPZ 1 7 4 4  1 2 .  0 
4 -EP Z  0 350 00 .  8 #- 1 208 J O  -EPZ 1 2 2 6  3 5 . 2 #- 1 2 1 8  
4 +EXZ  0350  3 4 .  4 #- 1 208 1 0  - I Pc P Z  1 2 2 6  4 0 , 4 #- 1 2 1 8  
4 -E P Z 0 356 1 4 .  0 1 0  + IPZ  1 4 4 1 0 1 .  2 #- 1 2 1 9  
4 +EPZ 0356 1 6 . 4 1 0  +EXZ 1 4 4 1 3 1 .  0 #- 1 2 1 9  
4 -EPZ 0 6 66  06 .  8 1 0  +EPZ 22 1 7  1 8 .  0 #- 1 2 2 0  
4 -E PZ 1 54 0  2 0 .  6 1 0  -EPcPZ  22 1 7  2 0 . 0 #- 1 2 20 
4 +EPZ  1 600 35 .  2 #- 1 209 10 -EXZ 22 2 0  4 6 . 8 #-
4 - I XZ 1 60 1  0 8 .  9 #- 1 209 1 I -EPZ 1 7 2 8  2 1 .  0 #- 1 2 2 1  
4 - I P Z  2009  03 .  8 #- 1 2 1 0 1 1  -EXZ 1 7 2 8  2 4 , 0 #- 1 2 2 1  
4 - J pPZ 2 009 1 7 .  0 # - ] 2 1 0  l l  +EPZ 1 7 5 7  48 . 0 #- 1 22 2  
4 -EPZ  2 2 4 3  3 7 . 0 I I  -EPcPZ  1 7 5 7  5 7 .  0 # - 1 2 2 2  
5 -EP Z  0822 08 .  6 #- 1 2 1 1  1 2  +EXZ  0645  2 5 .  6 #- 1 2 2 3 
5 +EPZ  0832  09 .  4 1 2  + EXZ 1 7 5 4  5 6 .  7 # - 1 2 24 
5 - EP Z 1 3 1 0  0 8 .  2 1 2  +EPZ 1 9 2 1  3 9 .  5 
5 +EPZ  1 72 1  30 .  5 1 2  -EPZ 1 9 2 1 4 4 .  0 
5 -E P Z  1 8 1 6  53 .  2 1 3  -EPZ 0 1 2 0 1 8 . 2 
6 +EPZ  0 1 22 5 1 .  3 #- 1 2 1 2  1 3  +EPZ  0 1 2 0  2 1 . 2 #- 1 2 2 5  
6 -E PZ 1 2 1 9  2 4 .  8 1 3  +EPZ 03 1 0  2 4 . 0 
6 -EPZ 1 24 1  1 4 .  0 1 3  -EPZ  03 1 1  5 0 . 4 #- 1 2 2 6 
6 +EPZ 1 329 19 .  4 1 3  +EPZ 0 5 3 2  0 3 .  6 #- 1 2 2 7  
6 - I PZ 1 6 1 4  36 .  0 #- 1 2 1 3  1 3  +EPZ 0 5 4 7  0 5 . 0 #- 1 2 28  
6 - I PcPZ 1 6 1 4  38 .  4 #- 1 2 1 3  1 3  -EPcPZ 0547  1 6 . 0 #- 1 2 28 
6 - E s Pd i f f Z  2 1 57 44 .  0 #- 1 2 1 4 1 3  -EPZ 06 1 9  1 1 . 9 
7 +EPZ  0 0 1 4  28 .  8 1 3  + EXZ 0 7 2 4  4 9 . 6 #- 1 229  
7 + E P Z  0 3 34  1 8 .  6 1 3  +EPZ 0 7 3 5  2 1 .  3 
7 -EP Z 1 0 5 7  35 .  1 #- 1 2 1 5  1 3  +EPZ 1 6 0 4  3 7 .  6 #- 1 23 0  
7 -Epl'Z  1 0 5 7  3 9 .  4 #- 1 2 1 6  1 3  +EXZ 1 60 4 4 9 .  5 #- 1 2 3 0  
7 -EPZ  1 8 3 7  3 4 .  8 #- 1 2 1 6  1 3  +Es PZ  1604  5 4 .  0 #- 1 2 3 0  
8 - I P Z  0828  46 .  8 #- 1 2 1 7  J 4  +EPZ 1 5 4 8  1 1 . 5 
8 - J P c PZ 0828 55 .  l #- 1 2 1 7  1 6  -EPZ 08 1 5  1 6 .  0 
8 - l s ZP 0829  28 .  8 #- 1 2 1 7  1 5  ESH 0825 1 5 . 0 
9 - I PZ 0740 1 8 . 6 1 5  -EPZ  0952  1 8 . 4 
9 ES H  08 1 1  1 4 .  3 1 5  ESH 1 0 0 2  3 8 . 2 
9 +EPZ  1 3 54  48 .  0 1 5  +EPZ 1 22 9  20 . 0 
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1 5  +EPZ 1 229 2 2 . 0 1 8  +EPZ 1 7 1 2  29 . 4 
1 6  +EPZ 0820  54 . 0 1 8  +EPZ 203 2  26 . 9 
1 6  +EPZ 0820  5 5 . 4 1 8  +EPZ 2032  5 0 .  4 
1 6  + I PZ 0820  5 7 . 8 1 8  +EPZ 23 3 1  3 7 .  3 
1 6  + I PZ 08 2 1  1 2 .  4 1 9  EPZ 02 3 4  3 2 .  6 
1 6  ESH  0830  5 2 . 0 1 9  -EPZ 023 4  34 . 8 
1 6  +EPZ 1 4 54 l 0 .  5 1 9  +EPZ 0624 26 .  2 
1 7  -EPZ 002 1 1 2 . 8 ] 9  -EPZ 0624  30 .  5 
1 7  +EPZ 002 ] 1 9 .  7 1 9  -EPZ 09 5 0  09 .  8 
1 7  +EPZ 052 1 0 6 .  7 1 9  + IPZ  095 0  1 3 .  4 
1 7  +EPZ 1 1 5 1  0 4 .  2 1 9  -EPZ 1 1 1 9 3 2 .  6 
1 7  +EPZ 1 1 5 1  3 3 . 2 1 9  - I PZ 1 1 4 8  0 1 .  3 
1 7  +EPZ 1 220 3 2 .  7 1 9 - I PZ 1 1 4 8  0 4 .  1 
1 7  -EPZ ] 2 5 7  5 0 . 0 1 9  -EPZ 1 2 1 6  3 4 .  2 
1 7  -EPZ 1 2 5 7  5 2 . 9 1 9  +EPZ 1 2 5 0 4 7 .  6 
1 7  +EPZ 1 3 32  4 7 . 5 1 9  +EPZ 1 2 5 0  5 0 .  4 
1 7  -EPZ 1 3 59 2 2 . 8 1 9  - I PZ 1 4 2 3  5 2 .  0 
1 7  -EPZ 1 44 1  3 1 .  8 1 9  +EPZ 1 4 2 4 0 1 .  0 
1 7  +EPZ 1 7 38 4 2 . 6 1 9  +EPZ 1 6 4 7  2 9 . 8 
1 7  -EPZ 2 0 24 4 8 . 8 1 9  -EPZ 1 9 1 6  0 5 .  7 
1 7  +EPZ 2040  2 3 . 8 1 9  +EPZ 203 3 22 .  3 
1 7  +EPZ 2 1 1 7  0 5 . 2 1 9  - I PZ  22 1 1 2 3 .  1 
1 7 - EPZ 2 1 4 7  2 4 . 8 20 + I PZ 0806  1 3 .  2 
1 7  +EPZ 22 3 1  1 1 .  9 20 - I PZ 0806  J S .  0 
1 8  - I PZ 0 1 5 0  4 3 . 4 20 ESH 08 1 5  39 .  2 
1 8  -EPZ 0 1 50 4 4 . 8 20 +EPZ 1 1 3 6  0 5 .  0 
1 8  +EPZ 06 1 7  2 2 .  2 20 -EPZ 1 2 3 7  26 .  0 
1 8 +EPZ 06 1 7  25 , 8 20  +EPZ 1 2 5 4  44 .  7 
1 8  -EPZ 1 0 24 34 .  7 20  +EPZ 1 4 0 5  35 . 2 
1 8  - IPZ  1 0 2 4  3 6 . 4 20  +EPZ 1 7 1 5  00 .  0 
1 8  +EPZ 1 0 2 7  3 2 .  3 20  -EPZ  1 7 3 8  3 0 .  3 
1 8  +EPZ 1 0 4 2  0 7 . 6 20  -EPZ 1 9 5 1 1 6 .  0 
1 8  +EPZ 1 1 4 6  46 . 0 20 +EPZ 2243 53 . 4 
1 8  -EPZ l J 45  5 1 .  2 20 -EPZ 2244 04 . 4 
1 8  +EPZ 1 4 0 8  4 6 .  3 20 -I PZ 2244 06,  5 
1 8  +EPZ 1 4 4 2  1 6 , 4 2 1  -EPZ 0 1 2 0  3 3 .  2 
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2 1  +EPZ 0 1 2 0  4 3 .  2 24 -EPZ 0 9 2 6  0 5 .  0 
2 1  + E sPZ 032 0 2 1 .  7 #- 1 23 1  2 4  +EPZ 1 0 5 5  5 6 .  6 #- 1 243 
2 1  - I PKPdfZ 0 7 4 3  2 7 .  5 #- 1 232 24 + EPZ 1 1 1 1  1 9 .  3 
2 1  + EpPK i KPZ 0743  4 3 .  2 # - 1 232  24 -EPZ 2 1 08 0 4 . 0 # - 1 244  
21  - I pPKPbcZ  0744  4 6 .  6 11- 1 233 24 +EXZ 2 1 3 3  3 5 .  6 #- 1 24 5  
2 1  - I PZ 0744  5 8 .  5 24  -EPcPZ  2 1 3 3 4 9 .  7 #- 1 2 4 5  
2 1  + EPZ 1 43 7 0 1 . 8 24 +EPZ 23 1 8  4 7 .  6 
2 1  +EPZ 2 2 2 6  3 7 .  4 2 5  + I PZ  0200  5 0 .  2 #- 1 246 
2 1  +EPZ 2320  2 1 .  8 2 5  -EPcPZ  0200  5 2 . 0 #- 1 246  
2 1  +EPZ 2332  2 8 .  2 2 5  + EPZ 1 0 04 4 8 .  1 
22  - EPZ 0234 45 . 8 #- 1 234 2 5  -EPZ 1 0 04 5 0 .  6 
22 -EPcPZ 023 4  4 7 .  8 # - 1 234  2 5  +EPcPZ  1 2 2 7  4 6 ,  0 #- 1 2 4 7  
22 +EPZ 0503  3 5 .  8 #- 1 2 35  25  -EsPZ  1 2 2 7  5 5 . 8 #- 1 24 7 
22 +EPZ 0 7 2 4  1 0 . 0 #- 1 236 25  -EPZ 1 4 1 9  3 4 .  6 
22 + I P cPZ 0 7 2 4  1 1 .  8 # - 1 236 25 + I PZ 1 63 2  4 0 .  2 # - 1 2 4 8  
2 2  + I s PZ 0 724 23 . 5 11- 1 2 36  2 5  - I PcPZ  1632  44 . 8 #- 1 2 48  
22 - EPZ 0 7 4 4  3 1 . 2 2 5  ESH 1 6 4 2  2 8 . 0 # - 1 2 4 8  
2 2  -EPZ  0747  46 . 0 2 5  +EPZ  2357  3 8 .  6 
22 +E P Z  1 1 39 4 8 . 2 2 6  +EXZ 05 1 9  2 7 . 6 #- 1 2 4 9  
2 2  -EPZ 1 2 3 8  3 0 .  4 #- 1 2 3 7  2 6  + IPZ 05 1 9  3 8 .  2 
22 - I pPZ 1 238  37 .  6 ll- 1 2 3 7  2 6  +EPZ 0648  05 .  2 
22 ESH 1 248  5 5 .  0 #- 1 2 3 7  2 6  +EPZ 065 1  1 8 .  0 #- 1 2 5 0  
2 3  +E P Z 024 5 0 3 . 2 2 6  +EPZ 08 3 1  06 . 6 
23  -EPZ  1 306 52 .  6 11 - 1 238  26  -EPZ 0 8 3 3  2 3 .  6 
23  + EPZ 1 322  22 .  4 11- 1 2 39 2 6  +EPZ  1 4 5 2  02 . 4 
23 + I PZ 1 356 16 .  0 ll - 1 240 26 -EPZ 1 4 5 2  1 3 .  5 
23  - I pPZ 1 366 1 9 .  2 11- 1 240 2 6  +EP Z 1 6 0 8  3 4 .  2 #- 1 2 5 1 
23  +EPZ 1 600  1 0 .  2 #- 1 24 1 2 6  -EX Z  1 50 8  3 7 . 4 #- 1 25 1  
2 3  -E P Z 1 948  4 1 .  8 2 6  - E X Z  1 5 4 9  25 . 8 #- 1 25 2 
2 3  -EPZ 1 948  46 .  6 2 6  -IPZ 1 7 2 5  2 1 .  0 #- 1 2 5 3  
2 3  +EP Z 2 3 1 9  0 9 .  3 26 - I PcPZ  1 72 5 23 . 6 #- 1 2 5 3  
2 3  -EPZ  2 3 1 9  30 . 0 26 - I pPZ 1 72 5  2 7 .  4 #- 1 25 3  
2 3  -EPZ  2 3 3 4  4 3 . 2 26 -EPZ 1 9 3 1 35 .  5 
2 3  - I PZ 2 3 34  4 7 . 6 26 +EPZ 20 1 8  1 8 . 4 
24  +EPZ 0 6 3 8  48 . 6 26  +EPZ  2 1 49 36 .  4 
24  +EPKPbcZ  080 1 49 . 2 #- 1 2 4 2 26  + I P Z  2 3 5 2  2 4 .  6 11- 1 264  
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Table I. Continued. 
Date Phase Time Remarks Date Phase Time Remarks 
h m  s h m  s 
26  - IPcPZ  2352  3 4 .  2 11- 1 254 30 +EPZ 03 2 3  0 3 . 6 
26  ESH  0002 1 0 ,  6 11- 1 254 30  - I PZ 0438  40 .  I 11- 1 2 6 7  
2 7  +EPZ  0 302 32 .  0 30  +EPc PZ 0636  64 .  6 11- 1 2 68 
27 +EP Z 0 548 4 1 .  I 11- 1 2 5 5  3 0  +EpPZ 063 7 03 .  2 11- 1 2 6 8  
2 7  +EPZ  0 7 1 7  1 1 . 6 3 0  - EPZ l l l  7 66 .  6 
2 7  - I P Z  08 1 7  4 4 .  4 3 1  +EPZ 0202  1 7 . 2 
2 7  +EP Z 08 1 8  J 3 .  4 3 1  +EPZ  0947  4 7 .  6 11- 1 2 6 9  
2 7  +EPZ 08 1 8  3 1 .  6 3 1  -EPZ 1 0 5 2  1 4 .  2 11- 1 2 7 0  
2 7  +EPZ 1 1 5 1  6 7.  4 11- 1 2 56 3 1  -EPZ 1 1 1 1  32 .  6 11- 1 27 1 
2 7  -EpPZ 1 1 62 00 . 4 11- 1 2 56  3 1  +EPcPZ  1 1 1  l 36 .  0 11- 12 7 1 
2 7  +EP Z 1 339 18 .  3 11- 1 2 5 7  3 1  - I PZ 1 54 3  23 . 8 
2 7  -EPcPZ 1 339 2 1 .  2 11- 1 2 5 7  3 1  +EPZ 1 8 3 7  2 5 .  8 
2 7  +EPKPab Z 1 5 3 3  3 9 .  0 11- 1 2 58 
27 -EsPKPdfZ 1 54 7  J O . 2 jj- 1 2 5 9  
2 7  -EPKPdfZ 1 6 1 3  2 6 .  4 jj- ] 260  
2 7  - I X Z  1 6 1 3  4 5 . 4 11- 1 2 6 0  
2 7  +EPZ 1 80 5  3 6 .  4 
2 7  -Erz 1 80 5  4 I .  5 11 - 1 2 6 1  
27  +EPZ 1 9 52 3 2 . 5 
28  -EPZ 0 1 4 7  3 8 .  8 
28  -EPZ 0 1 1 7  4 2 . 0 
28  +EPZ 0424 1 I .  4 11 - 1 26 2  
2 8  +EPZ 0 5 3 6  4 2 . 6 11- 1 263 
28  +EPc P Z 0 5 3 6  4 8 . 0 /1- 1 2 6 4, 
28 + EPZ 1 6 4 0  3 7 . 4 
28  + I P Z  1 8 1 4  2 4 . 5 11- 1 2 6 5  
28  - I Pc PZ 1 8 1 4  6 0 .  6 ff - 1 2 6 5  
28  + EPZ 2 1 1 4  3 6 . 0 
28  +EpPZ 22 1 2  4 3 .  2 ff- 1 26 6 
29  -EPZ  0 1 4- 7 1 0 .  8 
29 -EPZ 0258 28 .  2 
29 + EPZ 1 4 1 6  26 .  4 
29 -EPZ  1 4 1 6 3 3 .  8 
2 9  + llPZ  2 1 08  09 .  6 
29  +EP Z 2 3 1 8  1 7 .  6 
2 9  -EPZ  2 3 1 8  34 .  3 
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Table 2. List of hypocenters of teleseismic events detected at Syowa Station. 
The total number of events is 1271. 
No.  Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms  
I .  0 19 2. 6 --25. 900 179. 760 496 80. 89 4. 9 SOll1ll OF FIJ l  !SI.. 
2. 2 16 1 3  47. 7 - 17. 164 - 174. 437 123 90. 28 6. 1 TO,\'GA 
3. 3 9 33 47. 7 2. 217 128. 527 231 91 . 90 4. 9 Ht\L\IAHERA, L'IDO:.ESIA 
4. 12 47 30. 6 5. 532 94. 350 30 83. 53 5. 4 l«lRT!iERN SUMA TI!A, L\lXl:l'ESIA 
5. 3 23 22 34. 3 -10. 283 161 .  073 1 19 9 1 .  1 7  5 .  I SOLm!Q� ISLJINDS 
6. 4 9 27 4 1 . l - L6. 391 -70. 427 l l5 81. 42 4. 9 SOl/fllERN PERU 
7. 5 14 45 52. 8 -31. 980 1 78. 900 145 7 1 .  89 4. 8 SOl/fll OF KERIIADEC ISJ.J.l\'DS 
8. 6 I I  1 0  18. 2 -20. 635 -174. 438 16 87. 1 7  5. 1 TO,\'GA 
9. 6 20 55 7. 3 0. 073 1 23. 738 14 88. 18 6. 1 llL'WIASA, SUI.A�ESI, Ill'D. 
10. 7 22 41. 6 12. 375 1 43. 934 22 106. 87 6. 0 GUAII REGI0:-1 
1 1 .  50 54. l 61. 959 1. 152 10 133. 72 5. 0 NOR\IEGIA\' SEA 
12. 7 10 55 31. 6 -35. 413 -70. 848 1 12 63. 78 5. 0 MAULE, QIII.Jl 
13. 7 19 1 4  7 .  0 -17. 768 - 178. 368 555 89. 2 1  4 .  6 FIJI REGION 
14. 8 2 22 5. 4 -9. 933 160. 933 35 9 1 .  46 6. 3 SQ!ffi!ON lSIJ\,'ilJS 
15. 8 12 48 41. 4 8. 104 92. 466 16 85. 44 5. 7 6. 2 NlaJ!lAR ISL.1,\'DS, INDIA Rf:GIO.\' 
16. 8 17 2 1  50. 7 39. 819 70. 260 23 1 1 1 . 26 5. 9 6. J KYllGYZSTAi\' 
17. 8 20 52 20. 9 - 18. 469 - 177. 906 407 88. 62 5. 6 FUI REGIO.� 
18. 10 10 21. 7 53. 739 - 167. 618 48 160. 43 6. 4 FOX )SL, ALE!JTJA,\' ISL, ALASKA 
19. 1 1  4 27 26. 4 60. 988 165. 463 10 156. 88 5. 3 l\'R E � KORYAKIA, RUSSIA 
20. 1 1  8 50 21 . 9 -14. 490 168. 037 35 89. 1 3  5. 0 VA,\UA1U 
21 .  1 1  1 4  3 1  20. 6 -3. 684 127. 291 13 85. 95 5. 8 SERMI, l,\'00\oSlA 
22. 12 4 4 1  24. 9 8. 852 92. 269 35 86. 10 4. 9 NiaJ!lAR ISL, INDIA REGION 
23. 12 14 2 !I .  2 -19. 936 -66. 645 255 76. 85 4. 7 POTOSI, BOLIV1A 
24. 1 3  4 23 20. 8 46. 272 154. 455 10 141. 36 7. 3 8. 2 EAST OF TilE KURI L ISi.ANDS 
25. 13 6 9 62. 0 16. 020 153. 783 10 140. 90 6. 0 KlJRlL ISLMDS 
26. 13 6 44 26. 5 47. 150 154. 806 10 1 42. 23 5. 1 KURIL ISL.1,WS 
27. 1 3  9 18 32. l 45. 621 153. 758 10 140. 55 5. 8 EAST OF TilE K!Jllll ISLJ\NDS 
28. 13 17 37 6. 0 46. 920 166. 182 IO 142. 63 6. 6 EAST OF TIIE KURIL ISLJ\NDS 
29. 1 3  19 37 32. 5 47. 093 155. 448 10 142. 41 5. 5 EAST OF 11IE KUR! L JSI.J\,\DS 
30. 14 6 1 1  6 .  7 -52. 867 21. 04.2 10 18. 19  1. 6 soom OF AFRICA 
31 .  14  16  39 54. 7 2. 1 8 1  1 26. 742 94 9 1 .  22 4. 7 IIOI.IXX:,\ SEA 
32. 15  IO  1 1  29. 8 8. 778 -39. 773 10 94. 22 5. 1 4. 6 Cfol\TRAL MlD-ATU;\TIC RIJX,E 
33. 15 1 1  24 33. 8 35. 323 65. 635 10 106. 16 5. 0 4. 5 CENrRAL AFGHANISTAN 
34. 15  17  25  7 ,  7 -7, 695 127. 307 1 17 82. 2 1  5 .  0 KEPULAUAN IlAAAT DAYA, UiD. 
35. 1 5 LS 17 59. 5 34. 896 138. 646 172 125. 68 5. 7 NEAR TIIE soom COAST OF HO.\SHU, JAl'Ai\' 
36. 15 20 59 48. 6 5. 679 126. 442 87 94. 38 5. 0 IUNDAi\'AO, PIIILIPPIJ\'ES 
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Table 2. Continued. 
0, Date Origin t ime Geographic Coordinates Depth Epiccntral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
37. 16 18 6 19. 8 2. 638 126. 213 78 91. 46 5. 5 MOWCCA SEA 
38. 16 18 37 54. 2 -24. 055 -66. 823 'lJ)7 73. 06 4. 6 JUJlN. ARGllll'l'L'IA 
39. 17  4 28 26. 4 -3. 325 139. 904 100 90. 77 5. 5 PAPUA, I W"ESIA 
40. 18 3 34 14. 2 -39. 560 175. 860 5 1 fi6. B5 5. 1 NORTII ISLM'll OF NEW ZF.Aula\'ll 
41 .  18 5 40 6 1 .  9 9. 619 126. 236 92 97. 99 5. 2 MI!l'DANAO, PHILIPPI IES 
42. J S  1 5  27 17. 6 -6. 492 !OJ .  407 14 75. 25 5. 1 5. 4 SOOTI!Wffil' OI' Sl&ATRII, Th'DO,\'ESIA 
43. 19 2 11 23. 5 -9. 9fi6 109. 693 25 73. 84 5. 9 5. 3 sex.rm OF JAVA, INDONESIA 
44. 20 2 15 50. 3 -5. 509 130. 462 141 85. 38 5. 9 BAll'DA SEA 
15. 20 6 21 1. 7 -55. J l7  -29. 356 to 32. 71 5. 8 6. 2 SOOrH SANll\1'10! ISL.MllS RF.GION 
46. 21 l l  27 45. 0 1 . 081  126. 297 22 90. 04 6. 8 7. 3 MOUm\ SEA 
47. 21 1 2 2 7. 7 I. 067 126. 061 10  89. 94 5. 2 MOLL'CCA SEA 
48. 21  1 2  IO  45. 6 0. 988 126. 074 10  89.  87  5. 2 MOWCCA SEA 
49. 21 12 32 35. 2 1. 1 1 6  126. 164 1 0  90. 02 5. 6 M(lLL'ffi\ SEA 
50. 21 12 50 12. 7 I. 067 126. 351 10  90. 04 4. 7 MOl.lJCCA SF.A 
51 .  21  13  8 32. 4 0. 862 126. 121 JO 89. 77 5. 0 MOLUCCA SF.A 
62. 2 1  1 3  12 26. 4 I. 232 126. 430 10 90. 23 4. 7 MOUJrol SEA 
53. 21  13  15 7. 9 0. 956 125. 977 J O  89. B l  6 .  0 MOLUCCA SEA 
54. 21 13 43 52. 6 0. 967 1 26. 268 10 89. 92 5. I &IOl.lJCCA SF.A 
55. 21 13 55 16. 6 l . 098 126. 388 10 90. 09 5. 4 MOLUCCA SEA 
56. 21 14 10 34. 6 l. 120 126. 1 23 10 90. 01  4. 9 MOWCCA SEA 
57. 21 1 4  1 1  40. 0 I. 254 126. 315 10 90. 22 5. 2 MOWa:A SEA 
58. 21 11 14 6. 8 l. 340 126. 630 10 90. 40 4. 8 MOWCCA SEA 
59. 21 14 27 49. 3 0. 920 125. 994 10 89. 78 5. 4 MOLUCCA SEA 
60. 21  14 39 18. 2 1. 061 126. 014  10  89. 92 5. 6 MOWa:A SEA 
61. 2 1  16  16. 3 -55. 719 -26. 992 17 31. 38 5. 7 SOOI1l SAliDWIOl ISL REGION 
62. 2 l  15  12  36. 4 I. 048 1 26. 109 JO  89. 94 5. l MOWCCA SEA 
63. 21 16 32 65. 6 0. 899 125. 982 10  89. 76  1 .  7 MOWa:A SEA 
64. 21  17  32  55. 4 1. 080 126. 329 23 90. 05 5. 9 6. 9 lfOLUa:A SEA 
65. 21  19 50 60. 3 l. 029 125. 820 10 89. 82 5. 5 4. 9 !IOWa:A SEA 
66. 21  2 1  3 1. 8 l. 1 45 1 26. 07.6 10  90. 00 5. l !IOWa:A SEA 
67. 2 1  23 15 9. 7 1. 036 126. 252 10 89. 98 5. 6 MOWCCA SF.A 
68. 22 0 22 62. 0 0. 935 126. 061 10 89. 82 5. 5 IIOWa:A SEA 
69. 22 6 41. 0 1. 007 126. 301 10 89. 97 5. 2 MOWCCA SEA 
70. 22 4 27 8. l -2. 695 136. 353 35 90. 20 5. 3 �r.AR N alAST PAPUA, L\'ll. 
71 .  22  JO  22 51. 3 SL 6 1 1  -173. 688 44 166. 8 1  5. 0 /INDRF.M'OF !SLA,\llS, ALEUfl/lN JS. , Al.ASK/I 
72. 22 l l  9 14. 8 -22. 442 170. 41 l 30 82. 10 4. 9 SOl!TilllAST OF LOY AL TY ISLA.\'DS 
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Table 2. Continued. 
o.  Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
73. 22 12 35 21. 5 0. 933 125. 980 10 89. 79 5. 0 MOWCCA SEA 
74. 22 14 22 49. 5 -7. 102 129. 353 109 83. 49 4. 4 KEl'Ul.AUAN BAllAR, INDOOF.SIA 
75. 22 16 44 34. 0 2. 898 95. 753 23 Bl. 13 5. 3 SU.IEULUE, INOO\'ESIA 
76. 22 16 11 60. 7 0. 134 126. 215 10 89. 40 6. 3 !IOWCCA SEA 
77. 22 18 14 4U I. 160 126. 405 10 90. 15  5 .  3 MOWCCA SFA 
78. 22 19 25 19. 5 -3. 337 146. 363 10 93. 00 5. 4 5. 6 BIS\WlCK SEA 
79. 23 3 35 43. 5 -16. 380 -173. 674 50 91. 49 5. 0 T!NiA 
80. 23 7 7. 2 -9. 802 -75. 425 13 89. 26 4. 9 cmrRAL PERU 
81. 23 12 16 39. 7 -3. 085 136. 135 38 89. 66 5. 1 PAPUA, L"1JQ\'ESIA 
82. 23 17 16 20. 8 -13. 103 167. 038 1 88 90. 19 6. 8 VA.\'UATIJ 
83. 23 20 10 18. 8 -45. 382 -7 1 .  983 50 54. 94 5. 0 AISF.N, QIIUl 
84. 23 22 46 25. 8 --55. 362 -29. 335 35 32. 5 1  5 .  4 SOOl1l SA'©\l'IOI ISL RF.GlON 
85. 21 8 40 27. 7 1 . 006 125. 998 10  89. 86 5. 5 5. 3 ldOWCCA SEA 
86. 24 9 34 38. 5 l. 061  126. 1 7 1  78  89. 99 5. 4 !IOWCCA SEA 
87. 24 1 1  27 16. 3 I. 185 126. 48 1 10  90. 20 5. 0 ldOWCCA SEA 
88. 26 0 36 7. 5 1 . 091  126. 082 64 89. 97 5. 0 �WCCA SEA 
89. 25 6 48 46. 8 -2 1 .  835 -179. 445 552 85. 02 1. 4 FU1 REGION 
90. 25 9 57 59. l --58. 619 -21. 896 10 28. 46 4. 9 soom SA.w,nm ISL RF.GIO.'i 
91 .  25 10 59 18. 4 22. 633 121 .  94 1 10 108. 58 5. 6 5. 6 TAIWA.'i REGION 
92. 25 15 18 36. 0 I. 76 1 97. 084 30 80. 76 5. 3 N!AS RF.GIG�, WXl\'F.SIA 
93. 25 23 57 49. 1 5 1 .  751 -175. 420 7 1  156. 37  5 .  0 A.\'DREM'OF ISLAi\llS, i\LEIJl'IAN IS. , Au\SKA 
94. 26 34 26. 7 -19. 758 -174. 463 19 88. 03 5. 0 TONGA 
95. 26 46 7. 0 34. 836 141. 5 10 65 126. 65 5. l OFF E COAST OF IIONSlflJ, JAPAN 
96. 26 1 1  44 29. 0 1 . 149 126. 1 24 10 90. 04 6. 4 MOUJO::A SEA 
97. 26 20 46 58. 2 -22. 190 - 1 79. 500 495 84. 66 1. 4 soom OF TIIE FIJI 1Sl;\NllS 
98. 27 5 27 41. 3 -15. 139 -72. 180 1 10 83. 1 7  4 .  3 soon 1ERN PERU 
99. 27 7 0 37. 1 1. 294 126. 657 10 90. 33 5. 2 OOWCCA Sl!A 
100. 27 10 21  46. 7 l. 293 126. 190 10 90. 20 5. 6 5. 2 MOux:cA SEA 
101. 27 18 2 1  18. 7 -34. 455 57. 562 10 36. 08 4. 7 soon; INDIA.� OCEAN 
102. 28 3 27 55. 0 -55. 724 -26. 924 54 31. 38 4. 5 SOOl1i SA.\'D\l'ICll ISL REGION 
103. 28 5 6 56. 7 I. 230 126. 497 10 90. 25 5. 3 l!Oll'CQ\ SEA 
104. 28 6 39 20. 2 - 18. 135 -174. 7 1 1  123 89. 67  4 .  6 TO.�GA 
105. 28 8 1 2  32. 7 - 17. 554 1 79. 794 579 89. 03 4. 7 FIJ I 
106. 28 12 9 5. 6 I. 045 126. 312 10 90. 01  5. 7 6. 5 MOWCu\ SEA 
107. 28 15 34 46. 6 -64. 205 - 133. 224 10 56. 65 5. 4 4. 7 PACJFIC-ANfARCTlC RIDGE 
108. 28 17 16 47. 4 -6. 650 130. 380 81  84 .. 28 5. 3 M.\1JA SF.A 
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Table 2. Continued. 
o .  Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
109. 29 6 3 10. 1 - 15. 759 -174. 144 102 92. 01  4. 6 TOXGA 
1 10. 29 19 48 34. 8 8. 384 93. 533 30 86. 0 1  5. 3 �1CXJBAR ISL, IJ\'DIA REGf0.'1 
1 1 1 .  29  21  42 19. 3 -27. 9 16  -66. 642 163 69. 4 1  1. 9 CATAMARCA, ARGENTL'IA 
112. 30 48 49. 9 1. 400 126. 180 166 90. 29 5. 2 MOLU<X:,\ SHA 
1 13. 30 8 9 11 . 0 -55. 573 146. 232 10 44. 75 5. 1 \\'EST Of' !IAOOIJARIE ISLAND 
1 14. 30 19 47 30. l -21. 088 169. 753 181 83. 24 4. 6 SOOlllEAST OP LOYAI..11' IS!J\.!IDS 
1 15. 30 19 52 55. 7 -20. 654 -178. 343 576 86. 40 4. 6 FJJ1 REGION 
1 16. 30 20 65 36. 3 -22. 301 -179. 693 549 84. 51  4. 8 SOOl'II OF Tllll F'IJI ISLANDS 
1 1 7. 3 1  2 14  26. 8 -19. 175 169. 513 296 85. 01 6. 0 VA.\'UATU 
ll8. 31  3 15 52. 7 -29. 732 -177. 982 34 77. 61 6. 1 6. 3 KERIWJEC JSLl..\'DS, NEW ZEAl,\1\'D 
l l9. 3 1  36 30. 1 -15. 237 168. 022 87 88. 41  4. 9 VA.\'UATU 
120. 31  16  40 32. 4 -9. 693 169. 834 3 1  9 1 . 36 5. 4 4. 3 SOIJY.>IQ'I ISI.J\llllS 
12 1 .  3 1  20 31 29. 6  -7. 768 107. 149 13 75. 03 5. 8 JAVA, INDO!�IA 
122. 2 0 14 27. 3 -37. 521 78. 0 1 3  IO  37. 87 5. 1 MID-Th'DIAN RIDGE 
123. 2 10 43 26. 7 l . 206 126. 376 10 90. 18 5. 5 4. 8 MOWOO\ SEA 
124. 2 1 2  46  27. 6 1 . 04 1  126. 1 98 10 89. 97 5. 0 !IOLOO:A SEA 
IZ5. 2 17  1 6  4 1 . 5 -55. 672 -26. 923 10 3 1 .  42 4. 8 SOOl1i SANDWIQI ISL REGION 
126. 2 20 2 46. 5 0. 310 1 22. 456 131  87. 95 4. 8 MINAHASA, SIJIA�'ESI,  L\'D. 
127. 2 2 15 3 24. 1 -31 .  767 1 79. 282 637 75. 09 4. 8 KERMAIE: ISLANDS REG!� 
128. 2 3 5 28 14. 6 -19. 563 -176. 713 309 87. 79 4. 8 FIJI R.EGIQ'I 
129. 2 3 9 0 16. 7 -45. 261 -72. 199 10 55 .  l L  5. l AISEN, OlILll 
130. 2 3 16 J I  17. 3 - 1 6. 036 28. 747 10 63. 37 4. 4 ZA.lllllA 
131 .  2 4 19  23. 9 -0. 580 127. 440 30 88. 90 5. 3 HAL.IWIERA, lNOONESlA 
132. 2 4 9 46 1 1 .  9 5 1 .  685 -176. 151 47 1 56. 08 5. 0 M'Dl!llNiOF ISl.J\MJS, ALlllITIA.'< IS. , ALASKA 
133. 2 4 10 1 3  53. 0 - 17. 051 -69. 078 173 80. 36 4. 8 1/1 PAZ, BOLIVIA 
131. 2 5 6 42 68. 0 49. 384 155. 175 JO 111 .  35 5. 0 IMUL ISI/INDS 
135. 2 5 JO 16 24. 5 -20. 551 -175. 540 15 87. 05 6. 6 '!OXGA 
136. 2 5 lO 19 24. 4 -20. 637 -175. 395 15  86. 99 5. 2  TO�A 
1 37. 2 6 18 53 63. 4 -9. 223 123. 966 10 79. 59 4. 6 TIMOR REGION, IN!Xl'IESIA 
138. 2 6 19 57 5 1 .  4 -58. 41 1 -26. 779 285 29. 28 4. 3 SOlITH SAi\'DWIQl ISL REGION 
139. 2 8 1 5  1 .  8 46. 541 153. 234 JO 14 1 .  15 5. 4 KURIL tSI/INDS 
140. 8 14 32 1 1 . 5 8. 502 -39. 268 10  93. 79 5. I CE.\'l'llAL MID-ATu\o\'J'IC RIDGE 
141 .  8 16 28 7. 9 8. 661  -39. 364 JO 93 .  97 6, 3 4. 8 cmrJlAL M1D-A1U>\'fl C RIDGE 
142. 8 16 30 23. 4 -9. 025 1 1 8. 798 19 77. 93 5. 0 Slll!BAWA REG ION, INDO.'IESIA 
1 4.3. 2 9 2 22 58. 8 38. 382 39. 054 10 107. 39 5. I EASTERN TlJRl(EY 
144. 2 9 17 58 57. 8 0. 886 126. 04 1 52 89. 76 4. 7 !IOU/00\ SEA 
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Table 2. Continued. 
No. Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m s (deg) (deg) (km) (deg) Mb Ms 
145. 2 10 6 3 2. 9 -12. 863 -71. 423 157 57. 08 5. 0 OIUBllf, ARGENTINA 
146. 2 1 1  10 47 34. 9 6. 152 91. 105 68 84. 13 5. 6 NIOOBAR ISINIDS. INDIA REGt11,; 
147. 2 J I  14 49 26. 0 5. 098 125. 393 191 93. 47 4 .. 7 ML'IDJ\J'ii\O, PHIUPP lNES 
148. 2 I I  15 1 23. 7 -24. 290 -66. 996 153 72. 90 4. 5 SALTA, ARGFNl"L'IA 
149. 2 1 2  4 44 10. I J. 54 1 97. 121 30 80. 56 6. 0 NIAS REGIQ.>;, INOO�IA 
150. 2 12  10  35 21. 2 55. 809 -10. 294 10 1 10. 91 6. 2 5. 8 AZORES--cAPE ST. VIt«:l:i\T RLDGE 
151. 2 1 2  12 45 32. 7 5. 692 126. 129 29 91. 19 5. 9 5. 7 MTh'DANAO, PHILIPPINES 
152. 2 13  9 69 34. 8 -24, 422 -177. 683 89 82. 85 4. 7 SOOTH 01' TilE PIJJ ISWIDS 
153. 2 13  IO  56 58. 2 -ii. 651 154. 659 32 92. 63 5. 2 OOUGA11'"\1ILLE REG, P. N. G. 
164. 2 13  14 56 43. 6 - 1 . 422 -77. 752 1 76 97. 94 6. 2 F.O.IADOO 
155. 2 13 19 22 16. 7 -0. 429 124. 206 102 87. 88 5. 5 MOLi.ID\ SEA 
166. 2 13  20  3 6. 2 -6. 669 127. 3 1 4  6 81. 10 6. 1 BANDA SEA 
1 57. 2 14 1 4  2 1  46. 2 -19. 605 -ii9. 870 11 78. 22 6. 4 4. 5 T ARAPACA, OfILE 
1 58. 2 16 15 25. 2 -54. 946 -26. 457 10 31. 82 5. I SOOTH SM'DWIOI ISL REGIQ.'; 
169. 2 16 1 6  69 15. 7 -16. 480 -73. 468 10  82. 33  5. 0 NEAR 00\ST OI' SOI.TTHERN PERU 
160. 2 17 1 43 36. 6 -7. 376 155. 863 54 92. 33 5. 3 SOLOll(J)I ISLM1JS 
161. 2 17 1 47 53. 5 -7. 3 10  1 55. 838 60 92. 38 5. 3 SOLOl{Q'; ISUNJJS 
162. 2 17 12 43 13. 5 -7. 290 155. 769 38 92. 38 6. 4 5. 3 sow..n,; ISu\NDS 
163. 2 18 JO 45 24. 1 1. 080 97. 386 30 80. 20 5. 0 4. 5 �lAS REGIOX, L'l'OO.\'ESIA 
164. 2 18 12 1 . 2 -23. 7Zl - 179. 863 487 83. 09 4. 6 soom OF THB FIJI ISLA';DS 
165. 2 18 12 26 13. 7 I. 303 97. 186 50 80. 35 4. 8 �'IAS REGION, Ill'DO,\'ES IA 
166. 2 18  13  39 16. 3 -ii. 709 154. 689 92 92. 58 '1. 7 BOIJGAL\'VIWl REG, P. N. G. 
167. 2 18 17 29 45. 8 -20. 320 173. 048 57 84. 80 4. 9 VA.\'UATU REGIU\' 
168. 2 19 0 16  58. 0 -15. 75] -72. 061 139 82. 56 4. 7 SOI.IlllERN PERU 
169. 2 19  1 1  1.3  3. 6 5. 537 126. 300 30 94. 20 5. 5 4. 8 ML'IDANAO, PIIILIPPm'ES 
170. 2 1 9  1 1  42 22. 9 12. 509 141. 692 26 106. 20 5. 2 MARIANA JSINIDS REGION 
171. 2 19 14 14 60. 8 49. 189 -28. 446 10  128. 09 5. 1 5. 0 MlRTilERN l!lll-ATL1\t\'l'IC RIDGE 
172. 2 19  14  33  32. 6 -20. 224 173. 109 JO 84. 90 5. 2 6. 5 VM'IJATU REGI<N 
173. 2 19 15 13 22. 4 -4. 390 102. 97L 58 76. 8 1 5. 5 SOl1THEllN SIJ)IA TRA, t�NESIA 
1 74. 2 19 19 24 10. 6 -23. 067 -70. 520 10  75 .  20 5. 5 4. 7 MTOFAGASTA, QlllE 
175. 2 20 8 4 25. 3 - 1 .  0 19  127. 0 13  I I  88. 33  6. 3 6. 6 KEPIJIAUAi\' 081, IMJO.\'ESIA 
176. 2 20 13  14  41 . 8 -1. 073 127. 145 34 88. 33 5. 0 liEPULAUAN 061, UiDONESIA 
177. 2 20 14 25 26. 0 - 1 .  071 126. 972 1 1  88. 27 6. 0 5. 8 KEPIJUUAN SUU, L'lOO\'ESIA 
178. 20 17 25 9. 6 -26. 833 -70. 917 10 71. 79 4. 8 OFFSHORE ATAOOIA, OHLE 
179. 2 20 Zl 12 32 .  4 - l l . 256 1 1 8. 837 35 75. 86 5. 1 SOOTII OI' SUl!Jlr\llA, INOONESIA 
180. 2 2 1  2 19  53 .  7 -o. 936 127. 2 1 1  13  88. 48 6. 7 5. 1 HALIIAHERA, L'ID!riESIA 
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181 .  2 22 65 34. 0 -32. 178 -7 1 .  627 44 67. 02 4. 6 OFFSHORE VALPARAISO, OUI.E 
182. 2 24 2 36 23. 3 -7. 0 1 1  -80. 365 23 93. 16 5. 9 6. 1 Ol'F TIIE COAST OF NORTIIERN PERU 
183. 2 24 4 6 30. 6 I. 640 1 16. 125 16 86. 95 4. 9 KALillA.\'l'AN, INDO)IESIA 
184. 2 24 8 7 58. 6 -20. 213 173. 122 30 84. 92 5. 2 VM'!JATIJ REGIO:; 
185. 2 24 18 63 42. 8 - 1 .  008 126. 925 34 88. 3 1  5. 2 KEPUL\UAN SULA, Ill'DO)IESIA 
186. 2 21 23 43 42. 6 61. 106 -178. 456 36 165. II 5. 4 IINIJRF.A,\'OI' ISLANDS, ALEUTIAN IS. , ALASKA 
187. 2 26 19 42. 1 33. 245 90. 591 35 109. 01 5. 0 XIZAl�CHIINGHA! BORDE:R REGIO\' 
188. 2 26 6 2 65. 3 --11. 391 -75. 882 52 89. 79 4. 7 CENI1lAL PERU 
189. 2 25 1 5  0 1 1 .  1 26. 145 -1 10. 430 10 133. 50 5. 3 5. 6 GUil' OF Q\LIFORI IA 
190. 2 26 9 24. I -15. 964 167. 544 66 87. 58 5. 3 Vil\'UATIJ 
191.  2 26 l2 19 51. 1 40. 643 -124. 866 0 150. 37 5. 2 5. 2 OFFSHORE NORTiiERN CAL lFORNIA 
192. 2 26 17 58 28. 2 -20. 160 -ti9. 280 1 2 1  77. 5 1  5. I TARAPACA, am.E 
193. 2 27 17  4. 5 -16. 429 -172. 023 1 4  91 .  74 5. 3 4. 7 SA\IOA ISLANDS REGIO,� 
194. 2 28 9 29 45. 3 2. 460 124. 297 277 90. 61 5. I CELEllES SEA 
1 95. 3 6. 9 3. 723 96. 269 68 82. 37 5. 5 l\'ORTIIERN SLMATilA, IN1Xl\'ESIA 
196. 3 6 8 19. 9 JO. 3 10  93. 1 29 70 87. 74 6. 3 ANDMIAN ISL, IhlllA REGION 
197. 3 15 15 25. J ---0. 277 1 24. 371 54 88. 08 5. 5 !IOWa:A Sl!A 
198. 3 23 2 I . I 26. 617 -44. 392 10 1 12. 45 5. 3 l\'ORTIIERN MID-ATLANTIC RIDGll 
199. 3 2 9 6 34. 2 -21. 390 -177. 981 384 85. 75 4. 8 FIJI REGIU'i 
200. 3 2 16 3 18. 0 -27. 923 -tiS. 485 172 69. 35 4. 6 CATMIARCA, ARCS.TINA 
201. 3 3 18 8 53. 3 1 3. 751 57. 147 10 83. 76 5. 3 4. 7 O',IHi FRACTIJRE ZU\'E REGIU\' 
202. 3 20 8 30. 3 -0. 041 126. 784 56 89. 1 6 5. 7 MOWCQ\ SEA 
203. 3 20 62 8. I -55. 332 -l29. 096 10 65. 36 5. 3 5. 2 PACIFIC-ANTARCTIC RIIX,E 
204. 5 15  50. 2 -30. 258 -177. 756 35 77. 1 4  6 .  2 KERMADEC ISL, NEW ZllAI.M'll 
205. 5 23 9 17. 7 -4. 231 143. 497 106 91. 1 7  4 .  9 NEW GUINEA, PAPUA �'EW GUINEA 
206. 6 0 9 7. 9 -1. 013 126. 898 26 88. 30 5. 3 KEl'IJLAUAN SULA, INOONESIA 
207. 6 13 5 l2. 1 2. 063 -76. 509 42 100. 83 5. 2 a>LOilBIA 
208. 3 6 17 10. 9 -24. 251 -ti9. 160 69 73. 61 4. 6 111\'l'OFAGAST A, am.E 
209. 3 6 2 1  30 II. 4 -15. 050 -73. 842 93 83. 79 5. 4 SOOlllERN PERU 
210. 3 7 23 27 21 . 8  --0. 044 127. 223 107 89. 32 5. 3 HALIWIERA, INJJ().\'ES!A 
21 1 .  3 8 0 47 22. 3 0. 038 126. 783 54 89. 24 5. 2 MOWCCA SEA 
212. 3 8 5 3 31. 7 29. 920 140. 240 133 121 .  75 5. 8 IZU 1Slll1'IDS, JAPAN REGION 
2 13. 3 8 1 1  14 32. 0 -58. 188 -7. 615 10  22. 62 5. 6 EAST OF THI! SOlJnl SANDWICH IS� 
214. 3 9 22 42. B 43. 2 1 1  1 33. 652 442 131 . 30 6. 1 PRll!OR' VE, RUSSIA 
2 15. 3 9 2 1  37. 8 13. 20 1 -87. 603 226 1 14. 88 5. 5 GOLFO DE FO,\'SEQ\, HONllURA 
216. 3 JO 14  7 10. 2 -22. 836 -70. 101 31 75. 27 5. 4 ANTOl'AGASTA, Olll.E 
－ 72－
Table 2. Continued. 
No. Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Lat itude Longitude distEll1C8 
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217. 3 10 15 5 5 1 . 6 -2 1.  465 - 175. 240 41 86. 21  5. 0 TD.'iGA 
218. 3 10 21 12  59. 3 55. 291 161. 891 45 151 .  43 5. 9 NF.AR TIIE EAST ro\ST OF KA.IOOTKA, RUSSIA 
219. 3 1 1  7 9 2 1 . 3 44. 062 147. 910 10 1 37, 1 1  6. 1 KURIL ISLMDS 
220. 3 1 1  1 7  24 45. 8 -20. 460 -174. 082 10 87. 4 1  4. 9 TOXGA 
221. 3 1 1  17 32 24. 3 -24. 102 - 176. 483 29 83. 40 4. 5 SOOl'II OF TIIE FIJI 1SI.JINDS 
222. 12 5 29 41. 2 - 1 6. 544 - t74. 794 163 91 .  1 2  4. 5 WGA 
223. 3 12 7 5 1  37. 8 1. 380 125. 925 207 90. 18 4. 9 i!OUJro\ SEA 
224. 3 13 2 57. I l. 1 76 126. 244 IO 90. 1 1  5. 2 i!OUJro\ SEA 
225. 3 1 3  6 60 15. 3 4. 092 l26. 783 76 93. 02 5. 4 KEPlJLAIJAN TAI.J\UD, Th'OO\'l'SIA 
226. 3 13  5 57 22. 7 4. 148 126. 791 77 93. 08 5. 3 KEPULAIJAN TAI.J\UD, Th'DQ\'l'SIA 
227. 3 13  9 5 47. 2 -8. 1 05 J l7. 828 31 78. 44 5. 5 SlruBAWA REGIQ�. lNOO\'ESlA 
228. 3 1 3  1 5  15 46. 1 -23. 338 179. 884 567 83. 4 1  4 .  7 SOOTH OF TIIE FIJI ISI.JINDS 
229. 3 13 18 32 34. 3 -20. 6 12  - 1 78. 326 518  86. 44 4. 3 FIJI REGIO.� 
230. 3 14 0 33 28. 0 -7. 590 1 29. OIO 36 82. 92 5. I KEl'lJI.JIUAN llABAR, Il\'00.\'FSIA 
231 .  3 14 9 1 2. 0 -<1. 699 133. 588 20 87. 25 5. 1 NEAR S alJ\ST PIIPUA, IND. 
232. 3 14 2 1  69 26. 2 1 1. 906 -86. 883 127 1 13. 16 5. 5 NEAR TIIE OOAST OF NI CARAGIJA 
233. 3 15  6 8 1. 8 4. 177 1 26. 839 59 93. 12  5. 4 KEPUL\UAN TAI.AUD, INOO\'l'SIA 
234. 3 16 11 53 39. 4 -16. 297 -71. 132 1 18 8 1 .  74 4. 8 SOOillERN PERU 
235. 3 17  17  42  26. 3 I. 146 126. 260 35 90. 08 6. 1 5. 8 lKlUJO'.'.A SEA 
236. 3 18 2 24 55. 7 -4. 048 139. 920 35 90. 10 4. 3 PAPUA, I�'!XlNESIA 
237. 3 18 2 3 1  55. 5 -12. 997 168. 862 620 90. 79 4. 3 SNil'A CRl/Z ISIJ.NIJS REGIOO 
238. 3 18 6 48 17. 6 -9. 656 1 24. 543 25 79. 48 5. 0 TIMOR REGION 
239. 3 18  7 52 54. 9 -28. 576 -70. 815 26 70. 1 3  5 .  l ATACM'J., QlILE 
240. 3 18 14 19 3. 3 -17. 966 -178. 472 564 88. 99 4. 5 PIJI REGION 
241. 3 2 1  6 59 15. 6 -15. 464 -173. 520 43 92. 42 4. 8  ffi\tA 
242. 3 22 6 10 43. 3 -3. 384 86. 696 2 1  72. 79 5. 8 SOOTH L\'DIM' OCEAN 
243. 3 22 8 24 2. 7 -22. 317 171 . 505 1 19 82. 49 5. 2 SOIJillF..AST OF LOYALTY IS!.\NDS 
244. 3 22 20 25 18. l -27. 912 -70. 901  12  70. 78 5 .  3 4. 4 ATACAIIA, Q-IILE 
245. 3 22 2 1  29 5. 0 -7. 628 127. 526 157 82. 35 5. 4 KEPULAUAIV BARAT DAYA, Ihll. 
246. 3 23 15 55 12. 9 -15. 103 167. 5 16 124 88. 40 5. 2 VA.\'UATI/ 
217. 3 23 17 12 52. 1 -58. 104 -25. 248 24 28. 75 4. 9 S<Xrnl SA.�IQi ISL REGIO.� 
248. 3 23 19 26 48. 4 -34. 163 -70. 054 20 64. 69 4. 6 REGION llETROPOLJTANA, Oltl.E 
249. 3 23 22 30 55. 2 -18. 767 -178. 448 607 88. 22 5. 4 FJJI REGICI� 
250. 3 24 17 16. 2 5. 010 95. 080 30 83. 24 4. 6 �'ORTHERN SUMATRA, rnoo\'ESIA 
25 1 .  3 24 4 36 59. 1  0. 388 124. 279 158 88. 67 4. 4 MlNAJIASJ\, SU!A�ESI,  IND. 
252. 3 24 7 39 39. 0 -42. 666 42. 104 10  26.  39 6. 4 PRL�CE EDWARD ISLANDS REGIOO 
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253. 3 24 17 29 29. 8 -53. 849 140. 762 lO 44. 70 5. 4 WEST OF MACQUARIE ISLMlJ 
254. 3 24 19 13 47. 3 -19. 746 -70. 1 38 10  78. 18 5. 9 5. 2 TARAPACA, OIIUl 
255. 3 2S 8 44. 0 -20. 892 169. 299 10 83. 3 1  4 .  9 VANl/ATIJ 
256. 3 25 10 37 1 1 . 6 -20. 578 169. 425 31  83 .  64  5. I VAMJATIJ 
257. 3 25 19 21 18. 7 -27. 880 - 176. 885 51 79. 63 6. 2 KERMr\DEC ISLANDS REG ION 
258. 3 26 2 47 0. 4 -17. 076 -72. 466 29 81. 44 6. l !EAR COAST OF SIXJllffiRN PERU 
259. 26 l l  1 7  8 .  2 6. 691 126. 220 65 95. 25 5. 2 MINDANAO, PIIILIPPINES 
260. 26 16 51 3. l 0. 84 1 1 25. 924 10 89. 68 5. 6 4. 7 MOI.OCQ\ SEA 
261. 3 26 21 0 18. l - 19. 4 1 4  -69. 047 51 78. 13 5. 1 T ARAPACA, OlIUl 
262 3 26 2 1  54 27. 0 - 17. 652 -178. 733 566 89. 26 4. 6 Fin REGIUV 
263. 3 27 59 20. 7 -22. 589 -67. 270 35 74. 58 4. 7 rorosr, BOLi VA 
264. 28 8 8 8. 5 -30. 761 - 178. 095 35 76. 58 6. 7 KERMADEC ISL, NEW ZEAU.\'D 
265. 28 21 17  1 1 . 2  -6. 145 29. 746 8 63. 16  5. 9 5. 8 l/\KE TA.\'GANYIKA REGJO.'l, ffi'iGO-TA.\'ZA,\'J.A 
266. 29 14 40 44. 9 -31. 527 -71. 793 29 67. 68 5. 3 5. 1 OFFSHORE IXXJUIMBO, CHIUl 
267. 29 17 9 8. I -31. 500 -71. 602 4 1  67. 65 5. 4 6. 3 OFFSHORE COQlill!BO, CHIUl 
268. 3 29 17 46 21. 7 -31. 5 12  -72. 064 10 67. 78 4. 8 OFFSHOl!E IXXJU!MBO, CHIUl 
269. 3 29 18 31 59. 9 -3 L. 512 -71. 739 30 67. 68 4. 9 OFFSHORE OOJlllilBO, CHILE 
270. 3 29 23 49 49. 8 10. 871 92. 1 32 46 87. 99 4. 6 A.'iDAltA.'1 ISL, L\'DIA REG!0.'1 
27 1 .  3 30 4 7 56. 8 -20. 316 -178. 466 589 86. 70 4. 5 FlJl REGION 
272. 3 30 6 44 59. 4 -21. 621 - 179. 409 584 85. 23 4. 9 FIJl REGIO,'I 
273. 3 30 8 15  29. 8 -25. 453 - 177. 266 14 1 81 .  92 4. 8 SOOl1l OF TIIE FT.J] IS!..A,\'DS 
274. 3 30 16 58 49. 7 -14. 560 177. 749 49 91. 49 5. 7 6. 3 FIJI REGION 
275. 3 30 16 2 13. 6 -31. 486 -71 .  7 1 9  10 67.  70 4. 9 OFFSHORE OOil/DIBO, auIB 
276. 3 3 1  2 58 12. 6 -33. 6 1 3  -178. 467 35 73. 73 4. 7 SOIJJ'H OF KER,\IADE:C ISWilJS 
277. 3 3 1  41  51 .  3 -25. 89ll -179. 204 397 8 1 .  1 1  4. 9 soom OF TIIE FIJ1 ISLANDS 
278. 3 3 1  7 7. 9 -18. 974 176. 799 73 86. 75 4. 6 FIJI REGIO,'I 
279. 3 3 1  3 1  37. I -20. 645 169. 022 23 83. 57 5. 0 VANUATU 
280. 3 31 8 8 42. l -20. 5 16  169. 53 1 32 83. 73 4. 9 VM1JATIJ 
281. 3 31 12  49 3. 7 -56. 073 - 123. 246 10 54. 25 5. 4 6. 1 SO!TnlERN EAST PACIFIC RJSE 
282 3 31 1 9  37 16. 8 1 . 232 122. 665 21 88. 88 6. 2 4. 9 ML'WiASA, SULAWESI, L'IOO\'ESIA 
283. 3 31 2 1 55 25. 3 -20. 305 169. 036 10 83. 80 5. 3 VM1JATIJ 
284. 4 2 51  6. 2 32. 341 1 37. 605 377 123. 00 5. 4 lZU I Sl.A'IDS, JAPAN REGION 
285. 4 3 20 20. 7 -21 .  235 -174. 347 35 86. 60 4. 8 TONGA 
286. 1 1  48. 9 -33. 230 - 1 78. 540 35 74. 07 4. 7 SOlrrH or KERlWlEC ISU.'IDS 
287. 4 5 17  57. 4 -17. 854 - 178. 668 656 89. 06 4. 9 FIJI REGION 
288. 4 7 9 0. 7 9. 287 91. 497 30 86. 30 5. 0 NlUIBAR [SL, 1 NlllA REGIO.� 
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289. 18 7 1 2. 4 - 12. 984 168. 6 10  609 90. 73 4. 1 SA,\'f A CRUZ IS  
290. 20 47 32. 0 -7. 222 155. 602 lO 92. 39 6. 7 SOLOl!O.'i ISLM'DS 
291.  2 1  1 1  33. 8 -7. 457 165. 751 lO 92. 22 6. 4 SOLOIW ISu\i\'DS 
292. 4 22 29 66. 2 -7. 4 1 0  1 55. 390 23 92. 15  5. 3 SOLOl!O.'i 1Su\i\'DS 
293. 22 45 37. 7 -6. 980 165. 260 0 92. S J  6 .  2 BOllGATh'VIWl REGION, PAPUA NEIi GUINEA 
294. 1 22 57 2 1 . 4 -7. 630 1 55. 920 0 92. 1 1  5 .  8 SOLmto.'l l Su\,\'DS 
295. 23 9 44. 5 -7. 260 155. 590 43 92. 36 6. I SOUll!W ISLANDS 
296. 4 23 25 28. 1 -7. 347 156. 161 10 92. 45 5. 3 SOI..Olto.'l l SLM'DS 
297. 4 2 0 49 48. 0 -6. 858 155. 457 10 92. 69 4. 9 IJOUGAThi'IWl REG, P. N. G. 
298. 4 2 3 1  3. 0 -8. 196 157. 108 10 91. 94 5. 3 SOLmto.'l ISLANDS 
299. 4 2 36 16. 5 -7. 202 1 55. 474 10 92. 37 5. 3 sotmtO.'i rsu.mc; 
300. 2 2 49 42. 8 -45. 2 19  -72. 823 35 55. 33 5. 5 AISEN, QITIB 
301 . 1 2 4 3 20. 6 -6. 868 165. 160 10  92 .  59 4. 8 BOllGAINVILI..E REG, P. N. G. 
302. 4 2 4 1 1  39. 5 -7. 176 156. 067 10 92. 58 5. 6 SOLOIIO.'< JSI..\NIJS 
303. 2 5 33 36. 8 -7. 309 155. 323 lO 92. 22 6. 6 SOLOMON ISLANDS 
304. 4 2 7 16 32. 8 -7. 465 1 56. 145 LO 92 .  33 5. 3 SOLOl!O.'i lSu\i\'DS 
305. 1 2 12 35 25. 9 -8. 773 1 57. 659 lO 9 1 .  57 5. 5 S0Lm10N ISLANDS 
306. 4 2 13  49 54. l -7. 8 1 1  156. 5 1 8  10 92. 12 5. 4 S01.l))f0.'i ISLANDS 
307. 4 2 13 53 7. 3 -8. 607 157. 511 lO  9 1 . 69 5. 7 S0Lm!O.'< ISLANDS 
308. 2 15 40 4. 9 -7. 400 1 65. 560 10 92. 2 1  5. 0 SOLm!O.'i ISu\i\'DS 
309. 2 16  8 20. 3 -8. 622 1 57. 778 10 91. 75 5. 2 SOI..Olto� J Su\i\'DS 
310. 2 19 42 56. 9 1 . 400 125. 807 54 90. 16 5. 8 MOUJCCA SEA 
3 1 1 .  2 22 10 9, 7 -7. 735 1 55. 704 10 9l. 94 5. I SOI.mW tSu\i\'DS 
312. 2 22 49 22. 7 -9. 683 154. 528 lO 89. 72 4. 7 D' &\'TRECASTEAUX ISL REGION 
313. 23 3 1  1 5 .  4 -6. 926 1 65. 370 10 92. 60 5. 4 BOOGATh'VIWl REG, P. N. G. 
314. 0 22 9. 6 -9. 876 1.54. 692 10 89. 59 5. I D' ENffiECASTEAUX ISL REGIC1\' 
315. 3 0 28 40. 1 -6. 690 1 55. 020 0 92. 7 1  5 .  5 8(X;GA1NV lWl REGION, PAPUA NEW GUINEA 
316. 4 3 42 6. 1 -8. 799 1 57. 387 10 91 . 46 5. 2 SOLOIION ISLMDS 
317. 4 3 5 21  1 8. 2  -8. 689 1 57. 5 17  JO 9 1. 60 5. 5 SOLO 10.'l TSLM'IJS 
318. 4 3 9 1 1  43. 8 -7. 297 155. 727 lO 92. 36 5. 2 SOLm!ON ISLANDS 
319. 10 40 36. 5 -6. 780 1 55. 706 10 92. 84 5. I BOOGAINVIWl REG, P . •  G. 
320. 3 I I  67 31. 4 -7. 766 155. 668 10 91. 86 6. 5 SOLmto.'< ISLA,\'IJS 
321 .  4 3 15 27 4. 7 -7. 233 155. 395 JO 92. 3 1  5. 2 SOLOIIO.'i IS!..A,\'DS 
322. 4 17 25 37. 6 -0. 467 1 25. 827 43 88. 42 6. 0 MOl.OCCA SEA 
323. 4 3 17 25 68. 3 -8. 765 157. 172 10 9 1 .  52 6. 2 SOLO.l!O.'i I SLANDS 
324. 4 3 18 48 38. 5 -1. 835 145. 266 167 91. 22 1. 7 NR N CST 1\1:ll' GUINEA, P. N. G. 
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325. 4 3 18 54 27. 0 -7. 219 165. 671 IO 92. 42 4. 6 SOl.c»lON lSLM'DS 
326. 4 3 19 40 59. 5 -7. 095 165. 298 23 92. 4 1  5 .  4 SOI.Oil().\' ISIJ\i\'llS 
327. 4 3 20 l6 58. 1 -6. 974 155. 097 10 92. 46 4. 9 BO!X,ALWIU.I! REG, P. N. G. 
328. 3 20 23 24. 2 -4. 14 1 102. 943 84 76. 75 5. 6 S SUMATRA, L'ID. 
329. 3 20 26 10. 0 --20. 541 168. 967 1 2  83. 56 5. 5 6. 0 LOYALTY lSl.11,\'llS 
330. 3 21  34  54. 7 -8. 707 167. 479 10 91. 57 5. 2 SOL0ll0'I 1SlJINDS 
331.  3 22 17  42. 8 -6. 681 151. 863 1 0  92. 66 6. 2 ootx;AINVILLE REG, P. N. G. 
332. 4 8 0 4.8. 3 23. 259 143. 582 33 1 16. 84 5. 0 VOLCM'O LSI., JAPAN REGUN 
333. 4 4 9 35 58. 0 -6, 719 151. 930 lO  92. 65 6. 2 OOXAINVIWl REG, P. N. G. 
334. 4 4 9 46 12. 6 -6. 6 10 154. 304 10  92. 65 5. 3 BO!X,AL\'V IWl REG, P. N. G. 
335. 4 4 16 38 42. 6 -20. 649 168. 808 10  83. 12 5. 1 LOYALTY ISIA\'DS 
336. 4 4 19 58 3. 4 -17. 084 66. 76 1  10  54. 74 6. 3 5. 3 MAURITIUS - REUNIQ', REGIQ'I 
337. 4 5 16 3. 4 -18. 968 -177. 651 557 88. 18 4. 6 FIJI REGIQX 
338. 4 5 56 50. 6 37. 343 -24. 613 14 1 16. 09 6. 1 6. 2 AZORES ISIJ\i'<DS RF.GI0)1 
339. 5 1 0  6 34. 4 -6. 788 154. 864 10 92. 67 5. I llOUGAL\'VIUE REG, P . .  G. 
310. 4 5 10 32 28. 2 -7. 132 155. 826 10 92. 55 4. 8 SOLOIIQ'I ISLANDS 
341. 4 5 12  9 5 1 . 6 -20. 570 169. 210 1 0  83. 60 4. 8 VM'IJATIJ 
342. 5 19 22 34. 3 - 1 3. 1 1 4  167. 1 37 224 90. 20 4. 9 VA,\1/A11J 
313. 4 6 1 1  I I  49. 0 -23. 049 -68. 328 102 74. 50 4. 6 All'J'OrAGASTA. CllllE 
344. 4 6 1 4  8 57. 3 - 16. 8 19  -7 1 .  167 4 1  8 1 . 26 5. 4 SOOl'HER:V PERU 
345. 4 6 1 5  16 34. 6 -8. 278 1 57. 230 10  9 1 . 90 1. 5 SOU))IQ'I lSUNIJS 
346. 6 18  48 17. 6 --6. 988 1 55. 837 44 92. 69 5. 8 5. 6 IJOUGAINVIWl REGION, PAPUA NEIi GUL\'EA 
347. 6 21  40 1 7. 6 - 17. 276 - 175. 242 243 90. 3 1  4 .  5 m�GA 
348. 4 7 4 1  24. 8 -28. 058 -176. 760 39 79. 48 6. 2 KERMAllEC ISLM1lS REGIO.', 
349. 7 5 20 49. 5 -39. 796 46. 185 10 29. 46 6. 0 sooniWEST INDIA.� RIDGE 
350. 7 7 9 26. 3 37. 371 -24. 457 8 1 1 6. 07 6. 0 5. 9 AZORF.S JSI.J\NIJS REGION 
351. 7 8 20 20. 5 -21. 032 168. 620 36 83. 00 5. 0 LOYALTY ISLAi\1lS 
352. 7 8 30 14. 2 -20. 901 168. 644 38 83. 1 3  5 .  2 LOYALTY ISLMllS 
353. 4 7 8 46 43. 8 -20. 894 168. 684 38 83. 15  5. 0 LOYALTY 1SLM'DS 
354. 4 7 9 51  51. 6 2. 924 95. 699 30 81. 44 5. 7 6. 2 SIMEIJLIJE, INDOl,ESIA 
355. 4 7 16 48 32. 2 -24. 422 - 177. 697 129 82. 87 4. 8 SOllfH OF 11lE Ff ]J 1SLAi\1lS 
366. 4 7 18 1 6  9 .  4 -24. 023 -66. 769 188 73. 08 4. 2 ]UJUY, ARGIM 
357. 4 7 18 20 3. 2 -31. 690 -7! .  939 14 67. 67 4. 7 OFl'SHORll COOffilBO, CHILE 
358, 4 8 3 2 1  58. 9 49. 279 155. 484 10 M4. 27 5. 2 Kl!RlL ISIJ\i'IDS 
359. 8 3 42 60. 4 -7. 080 155. 933 10 92. 63 4. 8 SOLrn«l.'< ISLANDS 
360. 8 l l  6 1  1 6. 6  - 17. 624 -72. 797 46 81. 03 4. 9 NFAR CDAST OF SOOl'JIERN PERU 
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No. Date Origin time Geographic Coordinates Depth Epicentre! Magnitude Region 
UTC Latitude Longitude distance 
h m s (deg) (deg) (km) (deg) Mb Ms 
361. 4 8 12 24 31 . 4 -16. 569 -70. 2 19  219 82. 13 4. 4 SOIJl'HffiN mlU 
362. 4 8 13 28 17. 4 - 1 7. 431 -72. 8 18  30 81 . 22 5. 0 NEAR CllAST OP SOOOlERN PERU 
363. 8 14  10  49. 5 -20. 661  168. 863 lO  83. S J  4. 7 l..OYALTI ISi11,\'DS 
364. 4 8 15 l J  34. 8 -30. 219 -178 . 704 1 51 77. 00 5. 1 KER.IIADEC ISL, NEIi ZEALAND 
365. 4 8 20 10 4 1 .  3 -6. 774 155. 696 10  92 .  85  4. 9 OOUGALWillE REG, P . . G. 
366. 9 0 58 22. 7 -6. 868 155. 866 35 92. 8 1  6 .  4 OOUGAINVIU.ll REGIOJ,, P/\ruA NEW GUINEA 
367. 9 2 24 29. 0 -20. 030 - 17B. 169 695 87. 04 4. 9 FlJl REGIOO 
368. 9 10 18 4. 7 48. 323 154. 676 36 143. 18 5. 8 KURIL JSI.J\J'illS 
369. 1 1 0  13  66 53. 2 1 3. 000 92. 698 22 90. 16 5. 5 ANDMIA.1-l !Sull�, l�'IJIA REGION 
370. 4 10 16 45 49. 4 I I . 706 -86. 381 149 l l 3. I I  6. 2 NF.AR TIIE aJAST Of' t-.'ICARAGUA 
371 .  4 16 0 65 4. 5 27. 480 1 4 1 .  593 11 120. 00 5. 1 00.\'IN ISLMDS, JAPAN REGJO.'l 
372. 16 10 6 1  58. 1 -7. 018 155. 754 10  92. 60 4. 8 SO!..Ol!Cl'l IS!.A.\'DS 
373. 1 7  3 16 2. 4 -31. 702 1 79. 790 386 75. 26 5. 3 KERMAllEC ISLMDS REGIO� 
374. 4 18  8 10. 5 -24. 070 -66. 670 200 72. 97 5. 3 JUJUY, ARGb"\'TINA 
375. 18 15 31. 8 42. 673 111. 863 121 133. 74 5. 5 IIOKXAIOO, JAPAN REGJo.'l 
376. 19 2 57 20. 6 -29. 776 - 177, 250 18 77. 71 4. 9 KERMAllEC ISL, NEW ZllALIND 
377. 4 19 3 26 I. 2 - 17. 1 17 - 174 . 158 166 90. 62 5. 0 TO�GA 
378. 4 19 9 5 8. 3 0. 792 125. 796 10 89. 59 6. 1 IIOWCCA SEA 
379. 1 19 14 36 31. 2 -45. 240 -72. 700 70 55. 27 4. 6 AISEN, Qi!!£ 
380. 4 19  16  32 6. 4 -28. 380 -i37. 615 134 69. 29 4. 9 LA RIOJA, ARGENTINA 
381. 1 19  19  37 46. 0 -2. 437 137. 895 10 90. 89 5. 0 PAPUA, INOO'ffi5.L\ 
382. 4 20 0 39 1 9. 5 -7. 169 165. 151 10 92. 30 5. 3 S0!..01!� ISLMllS 
383. 4 20 2 1 1  7. 6 I. 041 126. 099 10 89. 93 4. 8 IIOWCCA SEA 
384. 4 20 2 23 34. 1 25. 652 125. 047 10 1 12. 45 5. 9 SOIJfll\l'ESTERN RYUKYU !Su\i\'DS, JAPAN 
385. 4 20 1 6  1 4  13. 2 -33. 722 -178. 901 50 73. 65 5. 6 SOOTH Of' TIIE KER.lli\DEC ISL\.� 
386. 4 20 1 7  20  9. 0 52. 546 - 176. 011 177 1 66. 86 5. 2 ANDREJ\NOF ISi.ANDS, Al.El!J1AN JS. , ALASKA 
387. 4 20 19 37 58. 4 27. 498 128. 410 42 1 15. 33 5. 9 5. I RYUKYU JSLA,�, JAPAN 
388. 4 21  7 12 47. 4 -3. 559 151. 326 402 94. 46 6. 8 i\B' IRELM'll REGIO�. PAPUA i\'EW GUINEA 
389. 4 2 1  JO  12  43. I -3. 076 100. 91 1 30 77, 37 5. l KEl'ULAUJ\N MENfAWAJ REG, Jl'ill, 
390. 4 21 17 20 31. 9 -13. 91 1 166. 88 1 4 1  89. 37  5. 5 VM1JA1U 
391. 4 22 6 5 28. 6 -31. 522 -71. 793 30 67. 69 4., 9 OFFSHORE COQlllilBO, CHILE 
392. 4 22 66 68. 0 -20. 657 -68. 153 179 76. 77 4. 4 POTOSI, 001..1 VJA 
393. 22 13 54 42. 6 -33. 469 -70. 146 91 65. 37 4., l REG IO� l!ETROPOLIT ANA, OIILE 
394. 23 13 54. 0 -6. 814 129. 795 122 83. 92 5. 0 Bi\NDA SEA 
395. 23 9 45 25, 3 -20. 599 169. 247 83 83. 58 5. l VANUATIJ 
396. 4 24 36 58. 7 29. 195 -43. 223 10 1 14. 40 5, 0 NOITTHERN MID-ATLINTIC RIIX]E 
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397. 24 1 2  14 22. 8 -7. 768 
398. 4 24 1 8  2 1  12. 8 -16. 404 
399. 24 20 53 23. 3 -27. 087 
400. 4 25 59 57. 1 -30. 078 
401 .  4 25 22 46. 7 - )5. 6 1 2  
402- 4 25 lO 6 49. 8 46. 611 
103. 1 25 l l  52 67. 0 7. 368 
404. 4 26 0 2 58. l 33. 874 
405. 4 26 9 34 16. 0 -3 1 .  4.80 
406. 26 9 39 55. 0 -18. 055 
407. 4 26 10 0 58. 2 -18. 261 
408. 26 1 2  13  29. 6 -28. 152 
409. 1 26 14 53 31. 1 -15. 313 
4 10. 26 16 37 67. 6 42. 457 
4 1 1 .  4 27 2 17  36.  8 -5. 376 
4 12. 1 27 13 21 20. 2 -17. 794 
413. 4 27 13 49 28. 3 -ti. 980 
414. 27 15 33 59. 0 -61 .  829 
416. 4 27 1 7  2 1  7 .  6 -20. 093 
416. 28 g 12 27. l -I I .  952 
4 17. 4 28 1 1  2 37. 9 -60. 678 
418. 4 28 20 12 46. 0 48. 14 1  
4 19. 29 14 29. 9 -8. 3 1 1 
420. 4 29 6 33 8. 3 -19. 861  
42 1 .  4 29 15 45 26. 4 -25. 316 
422. 29 16 53 34. 4 -11 .  441  
423. 4 29 17 8 52. 4 -6. 823 
424. 4 29 23 29 53. 3 -20. 432 
425. 1 30 0 26 22. 2 -14. 786 
426. 4 30 4 32. 3 -17. 445 
427. 30 12 37 53. 0 -7. 142 
428. 4 30 1 6  38 54. 4 -53. 53 1 
429. 30 17 4 1  5 1 . 2 -15. 275 
430. 6 19 4. 3 -7. 236 
431 .  5 3 52 20. 4 -2 1 .  276 
432. 5 6 55 55. 2 -2 1 . 301  
Table 2. Continued. 
Coordinates Depth Epicentral 
Longitude distance 
(deg) (km) (deg) Mb 
155. 627 IO 91. 88 5. 5 
67. 2 1 1  1 0  55. 19 4. 8 
66. 970 10  45 .  02 4. 5 
-178. 061  200 77. 26 4. 5 
167. 723 132 87. 97 5. 1 
152. 551 10  140. 99 5. 0 
126. 527 35 95. 99 5. 7 
133. 155 43 122. 92 5. 1 
-7 1 .  669 31 67. 69 4. 8 
172. 904 23 86. 95 5. 3 
172. 762 157 86. 71 4. 9 
-70. 567 49 70. 45 5. 6 
166. 006 36 87. 79 4. 5 
143. 644 56 134. 15 5. 1 
104. 878 23 76. 51 4. 7 
-178. 603 581 89. 13 4. 6 
155. 970 46 92. 74 5. 9 
-59. 746 47 37. 13 4. 9 
169. 093 JO 84. 02 4 .  7 
166. 575 94 9 1 . 16 4. 8 
-20. 165 10  25.  32 5. 7 
164. 953 21 143. 12 5. I 
157. 182 10 9 1 . 86 5. 4 
-1 78. 0 1 6  378 87. 24 4. 4 
179. 290 6 1 2  S J .  36 1. 5 
12 1 .  833 1 1  76. 76 4. 6 
155. 8 15  10  92. 84 4. 9 
-177. 776 630 86. 73 4. 6 
167. 219 195 88. 62 4. 8 
-178. 723 562 89. 45 4. 6 
156. 241 J O  92. 67 5. 0 
6. 760 JO  2 1 .  74 5. 1 
-177. 748 368 91 .  77  4. 7 
156. 339 10  92. 29 5. 0 
-68. 358 1 12 76. 16 5. 6 
-67. 804 137 76. 96 4. 6 
Magnitude Region 
Ms 
4. 9 
4. 7 
5. 5 
5. 6 
5. 0 
5. 1 
SOLOMCI'/ !Sul.'IDS 
MID-INDIAN Rl(X;E 
M ID-l.NDIA'/ RI(X;E 
KER.\IADllC ISL, 1\EW ZEALAND 
VM'UATIJ 
KURIL 1Sl/\NDS 
MINDANAO, PHILIPP INES 
SIUKOKU, JAPAN 
OFFSHORE COQUIMIJO, OIJLE 
Vl.i 'ATIJ REGIDN 
VM'UATIJ REGIO.'/ 
ATACA)IA, OOLE 
VANUATIJ 
IIOKKAIOO, JAPAN REGION 
SOlJlllERN Sill!All!A, lNOO.\'ESIA 
FTJI REGIQ\' 
OOUGA INVlLLE REG! o:-1, PAPUA 11.blV GUINEA 
SOlJlll Sl!ETIJ\.\'D ISl.,\NDS 
Vt\J'/UATIJ 
s,wr A CRUZ 1SIJ\NDS 
EAST CM' TiiE soum SM'DWIOI ISLANDS 
KURIL ISl.t\J\'DS 
SOLO\!().� 1SIJ\Nffi 
l'IJI REGION 
SOlJl1I OF TIIE F[Jl IS I.M'DS 
SOlJlll 01' TIMOR 
OOUCAI11.YILLE REG, P. N. G. 
F !J l REGJO.� 
Vt\J'/UATIJ 
FIJI REGION 
SOU1\ION ISLANDS 
llOlNET IS111ND REGION 
FIJI REGION 
SOl..oID.'I' 1Sul.'IDS 
t\J'IJ'OFAGASTA, OILLE 
POTOSI, BOLIVIA 
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433. 5 19 44 20. 7 5. 529 94. 570 61  83. 59 5. 0 KOITTHERN SU\IATRA, INIJO.\'ESIA 
434. 6 2 1 1  22 31. 5 -8. 899 157. 890 10 91. 52 5. 2 SOt.<r,lON lSl.MlJS 
435. 6 2 I I  1 1  1 . 0 -8. 868 157. 836 10 91. 53 5. 3 SOL<r,MJN ISLANDS 
436. 5 3 J l  27 17. 4 I. 54 1 126. 385 10 90. 60 5. 3 4. 2 !«JWCCA SEA 
437. 5 3 13  56 30. 3 -33. 947 -179. 0 1 7  10  73.  30  5 .  5 5. 4 S01Jl11 01' TiiE KERMADEC 1Su\NDS 
438. 6 3 1 7  25 26. 7 -27. 246 -178. 109 2 1 7  80. 0l 5. 2 KE!illADF.C ISIA'IDS REGION 
439. 5 4 10 2 1  12 .  3 17. 458 -96. 401 68 121 . 56 s. 1 OAXACA, MEX1CD 
440. 6 4 1 2  33 69. 0 3. 349 91. 327 33 81 . 43 5. 0 OFF' l'F.ST COAST Of N SUl!ATRA 
44 1 .  6 4 16 39 40. 7 -56. 820 -28. 320 262 31. 02 4. 5 SOIJl1l SANDWICH ISL REGIU'. 
442. 5 4 17 37 47. 8 -56. 388 -27. 270 1 49 30. 98 5. 1 SO!!fll SANDWIQJ ISL REGION 
443. 6 4 18  26. 0 -60. 792 -20. 165 JO 25. 24 4. 6 EAST OP SOIJl1l SA�'DWIQJ ISL 
444. 5 4 59 30. 3 -37. 540 -72. 0 10  96 62. 16 4. 6 BIO-BIO, OHLE 
145. 5 5 27 14. 6 -58. 259 -22. 835 35 28. 00 5. 0 soom SANDWIOI ISL REGIQ', 
446. 5 5 8 5 1  38. 9 34. 2 12 8 1 . 901 9 107. 93 5. 7 6. 2 WESTERN XIZM'G 
447. 6 5 19 6 39. 8 -7. 393 128. 129 1 19 82. 89 5. 6 KEPULAllAN EMAT DAYA, INDQ\'ESIA 
448. 5 6 3 47. 5 -3. 666 123. 266 35 84. 52 4. 7 SULAWESI, INOO\'ESIA 
149. 5 6 21 1 1  62. 6 - 19. 4 1 0  -1 79. 34.4 678 87. 40 6. 0 FIJI REGIO\' 
450. 5 6 22 50 5. 8 - )6. 6 16  -172. 773 35 9 1 .  42 5. 0 SAIIOA I Su\KIJS REGIO: 
151 .  5 7 0 24 48. 1 -19. 049 -179. 431 675 87. 74 5. 4 FIB REGlO\I 
452. 5 7 0 29 l l . 2  30. 055 130. 21 1  89 1 18. 30 5. 1 KYUSHU, JAPAN 
453. 5 7 20 32 32. 8 -21. 094 - 178. 692 551 86. 90 5. 2 FIJI REGlO\I 
454. 5 8 5 3 1  39. 3 --21. 168 - .173. 687 41 86. 80 5. 2 TO,�GA 
455. 5 8 16 39 13. 9 -32. 810 -69. 705 95 65. 84 4. 7 MEi\'JJOZA, ARGfll'TL'.A 
456. 5 8 2 1  42 3 1 .  4 -19. 080 - 179. 137 651 87. 77 4. 5 FIJI REGION 
457. 5 9 5 42 25. 8 I. 464 .1 27. 834 64 90. 95 5. I HAL\WlERA, L'ffi.�IA 
468. 6 9 9 47. 6 6. 631 1 23. 928 572 94. 38 6. 2 MORO GU!F, l!INlJAi'/J\O, PHILIJ'PINES 
159. 5 9 JO 40 I . I - 18. 154 168. 388 43 85. 70 5. 0 VM1JATU 
460. 5 9 20 25 63. 3 -21. 348 -66. 542 222 75. 50 4. 6 POTOSI, BOLIVIA 
461. 5 9 22 23 49. 3 -7. 106 130. 453 60 83. 88 5. 1  KEPIJL\UAN TANIMBI\R R£G, !Kil. 
462. 6 1 0  1 6  57 37. 5 -32. 624 -69. 799 106 66. 04 4. 7 MENDOZA, ARG�lNA 
463. 5 10 18  37 l l .  2 -5. 6 14 153. 870 3 1  86. 60 5. 3 4. 1 KEPIJL\UAN KAI, ThJJQ\'ESIA 
464. 6 IO 18  56 6. 0 -5. 596 133. 858 10 86. 5 1  4 .  7 KEl'lJl;\U,';\' KAI. INDQ";ESIA 
465. 1 1  0 21 19. 9 -7. 670 128. 871 127 82. 79 4. 9 KEPULIUAN BARAT DAYA, Th'D. 
456. 1 1  23 0 42. 6 8. 741 126. 723 79 97. 34 5. 2 IUNDANAO, PHILIPPINF.S 
467. 6 12 2 12 30. 6 -32. 984 -178. 689 46 71. 30 4. 9 S01Jlll Or KER!Wl£C ISLANDS 
468. 5 12 3 33 8. 5 -32. 927 -178. 555 10  74. 39 4. 5 sourn OP J<ERIW)f.C ISLANDS 
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469. 5 12 3 35 3. 2 -32. 724 -178. 604 35 74. 59 6. 1 SOUl'II OF KERMAllEC ISillNDS 
470. 6 12  3 54 52. 0 -23. 090 -179. 590 600 83. 76 4. 1 SOOlll OF THE FIJI 1SWIDS 
471 .  5 12  4 38 24. 4 -7. 133 156. 126 10 92. 36 5. 1 SOI.O.\IO,\' ISLANDS 
472. 5 12  12 58 II. l -3. 452 127. 305 59 86. 17 5. 6 SERAM, ThlJO\'ESli\ 
473. 6 1 2  13  2 10. 3 -20. 01 1 -175. 982 139 87. 49 4. 7 TOXGA 
474. 5 1 3  3 23 53. 5 -41 . 341 -88. 92 1 10 63. 17  5 .  J �'EST CH1LE RISE 
475. 5 1 3  3 36 1 5. 4 -21. 494 -179. 282 606 85. 38 4. 9 FIJI REGION 
476. 5 1 3  6 5 1  59. 4 -21. 157 -179. 212 548 85. 43 4. 4 FIJI llEGION 
477. 5 1 3  l l  26 43. 1 - 19. 494 -179. 366 669 B7, 32 5. 3 FIJI RF.GION 
478. 5 1 3  13  25  10. 8 -11. 250 173. 550 90 64. 74 5. 0 SOUI'II l SL-IND OF NEW ZEAlANIJ 
479. 5 1 1  7 7 1 7. 6  l. 263 126. 299 10 90. 20 5. 2 MOWCCA SEA 
480. 5 1 1  9 3 1  43. 3 I. 295 97. 255 30 80. 36 5. 6 N1AS RF.GIO,'I, lNOO\'ESlll 
481. 5 1 5  1 1  27 19. 9 26. 692 140. 3 15  379 1 18. 82 4. 8 00\'IN ISLANDS, JAPAN REGIO.� 
482. 5 15  17  42  4 1 .  2 46. 855 155. 4 )4 JO 142. 20 5. 1 EAST Of TIIE KUR!!. I SI..MDS 
483. 5 1 5  20 26 41. 0 -5. 590 146. 090 96 90. 79 4. 5 ENEWGUL\'EA 
4.84. 6 16 5 19 15. I -20. 970 - 178. 970 645 85. 96 4 .. 1 FIJI RF.GIO,'I 
485. 5 16  8 56 1 5. 9  20. 512 100. 746 20 99. 69 5. 8 6. 4 J.AOO 
486. 5 16 10 17 15. 2 48. 821 164. 797 10 1 43. 64 5. 5 KURIJ. ISLANDS 
487. 5 16  23 37 39. 9 -6. 590 105. 1 20 0 75. 45 5. 0 SUND A STilAIT, L'iD. 
488. 5 1 7  2 20 50. l 53. 173 -l69. 688 108 l59. 50 5. 1 FOX !SJ.ANDS, ALE\ITIAN !SU\1\'DS, AJ.ASKA 
489. 5 1 7  2 59 35. 6 -2. 752 136. 736 20 90. 19  5 .  3 NEAR THE NORTH CXJAST OF PAPUA, INDOt\'ESIA 
490. 5 17  3 19 24. 0 -27. 880 -176. 669 4 1  79. 67  4. 6 KEH.l!ADEC IS!.A,\'DS RECIO\' 
49 1 .  5 17  4 20 9. 3 -17. 257 -72. 464 54 81. 27 4. 5 �'EAR CXJAST or soonlllJU>I PERU 
492. 6 1 7  12  l2  52. 4 - 17. 813 -178. 581 649 89. 12  4 .  3 FIJI REGION 
493. 5 l7  13  3 1 0. 0  -0. 748 130. 038 30 89. 67 4. 8 PAPUA RECIO\', INDO�'ESlll 
494. 5 1 7  16  26  32. 7 -24. 078 -66. 923 154 73. 07 4. l SALTA, IIRGEl\'l'INA 
495. 5 1 8  0 45 20. 3 -19. 350 -173. 076 35 88. 67 5. 2 TOXGA 
496. 5 18  5 55 2. 5 -23. 376 179. 989 503 83. 40 4. 2 SOUJ'II or 111E FIJI ISLi\KIJS 
497. 5 18  6 46 49. I -8. 623 154. 439 lO 90. 69 6. 4 D' El\'TRECilS11lAUX ISL REGION 
498. 5 18  9 49 2. 7 -16. 109 -173. 797 4 1  92. 71  5 .  2 TONGA 
499. 5 18  15  57  3 1 .  5 4 . 123 96. 086 91  82. 70  5. 1 �'ORTIIERN Sl!Mt\'TRA, INDO�'ESIA 
600. 5 1 8  19  3 1  15. 7 -24. 402 -67. 073 152 72. 82 4. 7 SALTA, IIRGENl'INA 
501. 5 18  23  I I  26. 6 -7. 361 151 . 883 35 91. 06 5. 7 NEW BRITAIN REGION, PAPUA NEW GUL\'llA 
502. 6 19  10  38 34. 0 -66. 836 -24. 915 10 29. 81 5. 5 SOU11l �IIICH ISL RECIO.'/ 
503. 5 19 16 26 3. 0 -28. 570 -68. 456 84 69. 39 5. 0 1A RIOJA, ARGENTINA 
504. 5 19  20 55 6. 8 -17. 722 -178. 724 533 89. 18 4. 5 FIJI REGION 
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505. 5 19 23 37 58. 3  -20. 6 17  -176. 632 245 86. 77 4. 9 FIJI RF.GION 
506. 5 20 2 50 24. 8 --21 .  276 -68. 592 1 1 7  76. 24 4. 6 M'fOFAGASTA, Q{IlJ! 
507. 6 20 12 1 5  44. 8 -29. 604 -71 .  097 45 69. 26 5. 3 (DJlJ UlllO, Olll.E 
508. 5 20 1 2  35 46, 8 -8. 276 120. 858 134 79. 36 4. 6 FLORES REGIO:<, INDONESIA 
609. 5 2 1  6 21 56. 6 -19. 493 -W. 178 103 78, 10 4, 8 TARAl'ACA, am.E 
510. 5 22 41  12. 7 2. 012 96. 718 36 80. 88 4. 9 SIMEIJLUE, L\'00.'IESIA 
51 1 .  5 22 17 14 8. 5 -14. 143 167. 070 177 89. 20 4. 7 VANUATIJ 
512. 5 22 2 1  4 3 1. 1 -21. 052 168. 706 10 83. 00 5. 0 LOYALTY ISi.ANDS 
513. 5 23 19 14. 2 -7. 193 155. 164 10 92. 28 4. 9 SOLOltO,'l ISi.ANDS 
514. 5 23 4 4 1  46. 4 52. 319 -3 1 .  792 10 131. 83 5. 4 5. 6 liORlllERN MID-ATI..A,\TIC RIJX:E 
5 15. 5 23 15 59 32. I -17. 892 -178. 529 582 89. 05 4. 8 FIJI REGION 
616. 5 23 19 9 15. 7 22. 025 -96. 267 JO 125. 88 5. 6 GULF OF MEXICO 
517. 5 24 6 26. 9 -9. 614 1 18. 790 47 77. 37 5. 5 SL'll8AWA REGIO)I, L\ro\'FSIA 
6 18. 5 24 20 13 2. 4 27. 314 14 1 .  384 76 l l9. 78 5. 2 BONIN 1SI.A.1'IDS, JAPAN REGIO.'i 
519. 5 25 6 32 54. l --6. 573 130. 254 1 18 84. 3 1  5 .  2 BANDA SEA 
520. 5 25 1 7  26 9. 9 -17. 767 -178. 758 537 89. 13 5. 1 FIJ I REGION 
521. 5 25 1 7  47  3 1 .  2 -24. 180 --67. OOJ  180 73, 00 5. 6 SALTA, ARGEi\'flNA 
522. 5 26 2 29 24. 7 -17. 669 -172. 943 36 90. 36 5. 1 TO,'IGA RF.G ION 
523. 5 26 4 20 58. 0 -7. 100 120. 373 586 80. 28 4. 9 FLORES SF.A 
524. 5 26 6 7 23. 6 -9. 364 1 17. 868 58 77. 28 4. 9 S�IBAWA REGIU'<, INJJO�.SIA 
525. 5 26 6 1 1  19. 6 -8. 608 149. 665 1 1 4  89. 15 5. 0 E NEW GULWA REG, P. N. G. 
526. 5 27 1 8  12  35. 3 --20. 014 -174. 537 10 87. 76 5. 8 5. I TO,'IGA 
527. 5 29 48 29. 0 -13. 843 166. 632 65 89. 37 5. 2 VM'UATIJ 
628. 5 29 9 42 58. 7 -1 . 072 127. 366 10 88. 4 1  6. 6 KEl'ULAUAN OBI, INOO'iESIA 
529. 5 29 10 21 37. 0 -1. 014 127. 520 10 88. 52 4, 7 KEJ'Uu\UAN OBI, INDONESIA 
530. s 29 12 0 23. 1 -1 . 108 127. 383 10 88. 38 5. 3 KEl'ULA\JM' OBI, INOO.'iESIA 
53 1 .  5 29 16 50 63. 2 -18. 474 - 173. 838 18 89. 40 5. I '10.'IGA 
532. 5 29 20 12  40. 3 -0. 035 122. 81 1  180 87 .  75  5. 3 SULAWESI, 1.NOO\'ESIA 
5.13. 5 30 2 44 24. 6 -£. 632 147. 409 194 9 1 . 20 4. 6 E l\'E\I' GULWA REG, P. N. G. 
534. 5 30 20 22 12. 6 62. 144 157. 313 116 147. 29 6. 4 KA\OIATKA PENTh'SULI, RUSSIA 
535. 5 31  16  47 19. 2 - 1 . 140 127. 556 30 88. 12 4. 9 KJ,J'Ul.;\UAN OBI , INOO\'ESIA 
536. 5 3 1  1 7  38 1 1 .  3 -7. 634 127. 766 39 82. 43 4. 8 KEl'ULAUAN llARAT DAYA, l.t\1l. 
637. 6 16  23 0. 1 -34. 059 - 178. 831 JO 73. 23 5. 0 SOUTH OF KERMADEC ISLANDS 
538. 6 1 9  7 7. 0 2. 325 128. 632 30 92. 04 4. 8 !IALIWIERA, INIJCl\'ESIA 
539. 6 20 6 43. 2 -27. 000 --62. 660 532 68. 94 4. 5 SANTIAGO DEL ESTERO, ARG. 
640. 6 2 12 33 0. 3 -6. 078 117. 464 72 90. 79 4. 9 E NEW GUii'iEA REG, P. N. G. 
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541 .  6 3 3 0 10. 6 -23. 986 -66. 639 1B7 73. 07 4. 7 JUJUY, ARGIMINA 
642. 6 3 9 29 49. 2 -2 L .  337 - 179. 612 715 85. 47 4. l Fin REGION 
543. 6 1 3 0. l -55. 959 -27. 647 178 31. 15 5. 2 SOOfH SM'll11Ial 1SL REGION 
544. 6 4 7 46 12. 0 - 17. 736 - 178. 678 653 89. 1 7  4 .  9 FIJI REGIO.'l 
645. 6 4 1 2  48 0. 8 -1. 391 1 23. 467 45 83. 92 1. 9 IWiDA SEA 
546. 6 1 19  55 7. 9 -6. 173 152. 260 37 92. 30 1. 9 NEW BRITAIN REG, P. N. G. 
647. 6 2 1  9 0. 5 -7. 246 165. 663 10 92. 39 5. 2 SOLOlW IS1.J\i\1lS 
s1a 6 5 33 20. 2 -23. 762 - 1 79. 932 608 83. 01 6. 2 SOOD! or TIIE F IJl lSu\NDS 
549. 6 6 9 43 52. 9 - 14. 861  166. 7()4 59 88. 41  4 .  9 VAlllJAnJ 
550. 6 5 L I  50 21 . 6 38. 6 1 1  2 1 . 602 10 108. 39 5 .  0 GREECE 
551. 6 6 15  27  2. I -60. 1 29 -26. 725 l O  28. 00 5. 4 S(llrrH SM'IJWial ISLANDS REGION 
652. 6 6 16 16 29. 2 - 14. 826 166. 823 35 88. 48 4, 6 VA�lJAnJ 
653. 6 5 20 38 59. 1 -7. 405 128. 508 1 1 9  82. 9 1  4 .  7 KEPUI.AUAN IIARAT DAYA, L';D. 
554. 6 6 30 46. 4 -20. 345 ---66. 785 229 76. 52 4. I POI'OSI, BOLIVIA 
655. 6 6 9 4 1  54. 6 -1. 470 1 28. 196 146 82. 71 1. I KEPIJI.AUAN IIARAT DAYA, IND. 
666. 6 7 0 10 17,2 ..,;, 549 165. 370 10 92. 96 4. 6 llOOGAINVlllE REG, P. 11'. G. 
657. 6 7 0 40 39. 3 -3. 336 146. 788 13  93 .  1 5  5 .  7 6. 2 BIS.\IARCK SEA 
558. 6 7 3 1 3  29. 1 - 10. 893 166. 197 1 7 1  92. 07  4 .  5 SM'fA CRUZ fSI.JINIJS 
659. 6 1 3 24 15. 7 -17. 970 -178. 521 608 88. 98 4. 3 l'IJ1 REGIO.� 
560. 6 7 5 3 40. 9 -55. 734 -27. 163 35 3 1 .  45  4. 7 SOUl'll SAND\l'Ial ISl. REGION 
561. 6 7 22 39 2 1 . 9 -28. 203 - 177. 530 10  79. 19 4. 7 KEIWJ.lEC ISLANDS REG!Q', 
662. 6 8 8 44 2. 6 -14. 1 1 5  67. 061 .10 57. 70 4. 9 MID-INDIAN RIDGE 
563. 6 8 9 52 18. 8 -34. 92!  - I l l. 258 lO 73. 78 4. 9 SOUl'llERN EAST PACIFIC RISE 
664. 6 8 13  16 2 l . 2 -7. 749 l29. 353 8 82. 89 6. 0 KFPIJl.AIJA,'i llABAR, INOO\'ESIA 
565. 6 8 l 3  30 43. 4 19. ()43 -70. 406 69 1 1 4. 66 5. 0 I:XJ,UNICA.'i REPIJJJLIC 
666. 6 8 14 36 44. 0 - 16. 844 167. 173 1 0  86. 64 6. 0 VMlJAnJ 
667. 6 8 l 7  43 20. 0 "1i. 240 1 5 l .  537 JO  92. 00 5. I NE\\' BRITAIN REG, P. N. G. 
568. 6 9 1 4  59 3 1 .  8 2. 599 96. 093 45 8 1 .  25 4. 6 Sl\lEULLll, lNOO.\'ES IA 
669. 6 9 21  9 39. 8 -24. 244 "1i7. 167 160 73. 00 4. 3 SAL TA, ARGlmlNA 
670. 6 10 5 16 44. 6 -25. 533 179. 393 524 8 1 .  17  4. 3 soorn OF nm rrn ISLM1lS 
671. 6 1 1  0 19 38. 9 -3. 156 -79. 022 70 96. 70 5. 2 NEAR TIOl COAST OF ECUADOR 
572. 6 1 1  22 30 2 1 . 6 -20. 73 1 - 178. 0 1 4  532 86. 39 4. 9 l'IJl  REGIO.� 
573. 6 12 17 17 J J .  8 -4 l .  044 -91. 280 10 61. 00 1. 7 SOOl1IDIST OF EASTER ISI.J\i\'D 
574. 6 12 21 3 37. 8 -60. 9 17  l60. 709 JO 43. 58 6. 1 MACQU/\RIR ISi.JiM) RECIO:, 
675. 6 12 23 18 27. I - 16. 285 -174. 311 85 91. 46 4. 9 TO,\'GA 
576. 6 13 17 27 40. 6 3. 482 1 27. 955 87 92. 87 5. 3 KEPULAUAN TAIAUD, lNIJO.'illSlA 
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577. 6 13 19 29 4 1. l 13. 623 -90. 797 23 1 16. 28 6. 0 6. 5 OFFSHORE GUA raw.A 
678. 6 1 4  6 58 14. 3 -56. 295 -27. 267 149 3 1 . 05 5. 3 Scmll SAllllWIOI IS!. RF.Gin>, 
679. 6 1 4  8 53 24. 6 -24. 220 -fili. 868 163 72. 92 4. 3 SALTA, ARGENfil'lA 
580. 6 1 4  10  11 59. 2 -22. 967 -68. 809 106 74. 73 5. 3 MiOFAGASTA, QU!.E 
581. 6 14 13 37 4 1. 0 -36. 182 -100. 005 10 70. 55 5. 4 5. 1 SOOTHEAST OF llr\STER ISLAND 
582. 6 14 14 49 58. 6 IO. 349 125. 258 45 98. 32 5. 1 5. I IE\'TE, P!!lLIPPJNES 
583. 6 14  17  11  6. 1 -5. 706 151 .  577 57 92. 62 6. 7 5. 5 111!'!' BJUTAIN REGION, PAPUA NEil' GUill'EA 
684. 6 14  22 57 14. 7 -46. 344 96. 151 10 35. 94 5. 2 5. 3 SOOl'l!EAST INDIA.'/ RIDGE 
585. 6 15 48 35. I -58. 569 -26. 193 150 28. 96 5. 4 SOOl'II SAND'iil.OI I S!J\NDS REGION 
586. 6 15  4 42 14. 7 -36. 187 - 100. 614 10 70. 67 4. 4 SOOllIBIIST OF llr\STER ISU.\'D 
587. 6 15 15 2 38. 5 -58. 161 -139. 527 10 52. 83 1. 9 PACIFIC-AJ\TARCTlC Rll.X,E 
588. 6 15  17  29 21. 8 -46. 399 95. 942 10 35. 82 6. 2 SOOllll!J\ST l�lJIA.'I Rll.X,E 
589. 6 15 18 49 53. 4 I. 739 30. 777 24 70. 97 5. 6 5. 8 LAKE ALBERT REGI0.'1, Di;.t REP OF TilE 00\'GO 
590. 6 16 4 23 57. 9 -7. 283 155. 528 10 92. 3 1  6 .  4 5. 5 SOLOIION ISLANDS 
591. 6 16  5 I I  63. 5 -20. 271 - 178. 181 512 86. 80 4. 4 FIJI REGIO.'I 
592. 6 16  14  45 16. 8  -6. 624 130. 024 100 84 .  18 1. 8 BANDA SEA 
593. 6 16  19  16  4 .  7 -22. 437 -68. 617 115 75. 13  4. 6 AJ\'!'OFAGASTA, Olll1l 
591. 6 16  2 1  52 39. 3 -3. 129 138. 729 41 90. 54 5. 9 5. 5 PAl'l!A, �'ESIA 
595. 6 1 7  2 5 10. 7 -6. 328 154. 770 79 92. 97 1. 5 llOIJGAilW I UE REG, P. N. G. 
596. 6 17  9 23 47. 2 - 10. 233 161. 283 85 9 1 . 28 5. 0 SOLOMO: ISi.ANDS 
597. 6 17  15 56 M. 4 - 18. 271 -68. 905 137 79. 16 1. 6 ORURO, OOLIVIA 
598. 6 1 7  16 13 41. 3 -20. 794 -178. 885 609 86. 1 5  4. 6 F IJI REGln\' 
599. 6 18  6 18 16. 0 -3. 573 151. 010 10 91. 31 5. 7 6. 2 NEW IRE!.AND REGlO.'I, PAPUA NEW GUill'EA 
600. 6 18  14  56 45. 0 -27. 020 - 176. 580 36 80. 52 4. 9 KERJWJEC IS!.M'DS REGIQ', 
601 .  6 1 8  16  14 32. 2 -22. 911 -66. 138 235 73. 90 4. 3 JUJ!Ji'. ARGl'NT INA 
602. 6 1 8  23 51 10. 5  - 12. 452 41. 835 10 66. 59 5. I 00\IOllOS REGIO.� 
603. 6 19 6 I I  35. I -55. 779 -27. 574 35 3 1 . 56 4. 5 SOl!lll SANDWICH ISL REGJO,� 
604. 6 21  8 57 45. 8 1 0. 295 92. 820 68 87. 64 4. 7 A.'IDA,\IAN ISL. L\1JIA RECIO.� 
605. 6 2 1  9 54 64. 0 -3 1 .  765 -71. 1 57 16 67. 27 5. 2 COQIJnlBO, QI I l.E 
606. 6 2 1  12 40 1 1 . 6 - 18. 080 168. 373 45 85. 77 4. 9 VANUA11/ 
607. 6 22 7 27 16. 5 -4. 943 1.44. 076 1 13 90. 7 1  4 .  7 �'R N CST NElri GUill'EA, P. N. G. 
608. 6 23 31 11. 9 -22. 8 17  1 7 1. 668 35 82. 05 5. 1 SOl!lllEAST OF LOYALTY JS!.M'DS 
609. 6 23 3 51 50. 4 -22. 8 14  1 7 1. 7 10  6 1  82. 06 6. 0 S0l!l11EAST OF LOY AL TY ISLANDS 
610. 6 23 5 20 6. 8 -22. 520 1 7 1. 980 35 82. 1 1  4 .  6 SOUIHF.AST OF LOY AL TY IS!.M'DS 
61 1 .  6 23 10 24 25. 8 - .10. 926 166. 1. 77 92 92. 04 6. 2 SA.\'l'A CRUZ ISLANDS 
612. 6 23 l l  54 55. 4 - 12. 145 46. 366 10 57. 06 6. 2 l'iOlmlWEST OF IIAD,\GASCAR 
－ 83－
Table 2. Continued. 
No. Date Origin time Geographic Coordinates Depth Epicent ral Magnitude Region 
UTC Lat itude Longitude distance 
h m s (deg) (deg) (km) (deg) Mb Ms 
613. 6 21 5 32 37. 1 -27. 197 -69. 309 99 70. 94 4. 1 ATACAIIA, au Ul 
614. 6 24 8 40 44. 4 -10. 722 165. 601  56 92. 07 6. 0 SMTA CRUZ 1Su\NDS 
615. 6 24 1 1  57 0. 2 -27. 357 - 177. 8 15  1 34 79. 96 4. 7 KEIDIADEC ISLANDS REGlOO 
616. 6 24 1 3  0 44. 2 - 18. 628 -177. 743 582 88. 50 4. 2 FT]J REGION 
6 17. 6 24 1 3  47 36. 8 5. 546 94. 664 30 83. 63 5. 1 �'ORTIIERN Sill!A lllA, ll\00\'F.SIA 
618. 6 25 2 32 22. 8 4 1. 072 -125. 182 10  150. 81 5. 3 OJ'FSHORE �OOTIIERN CALIFOlli'IIA 
619. 6 25 17 10 17. 6 -1 1 .  307 165. 52 1 37 9 1 .  49 6. I SA.\'l'A rnuz ISLANDS 
620. 6 26 22 23 3. 0 -10. 505 108. 1 1 3  10 72. 79 5. 8 5. 6 SOIJlll OF JAVA, lNIXJNEll IA 
62 1 .  6 26 22 19 4. 7 -10. 559 108. 029 10  72. 7 1  4. 9 SOl!l1 I OI' JAVA, L\00.\'F.SIA 
622. 6 28 0 12 16. 6 -24. 1 72 --66. 8 1 1  176 72. 95 4. 8 SALTA, llllGHITINA 
623. 6 28 2 52 9. 4 -7. 938 154. 6 16  JO  9 1 .  40 6. 3 6. 7 BOUGAL\'VJ.U..E REGION, PAPUA NEW GUL\'EA 
624. 6 28 8 44 48. 5 -15. 657 -74. 821 28 83. 63 6. 6 5. 3 NEAR TIIE COAST OP SOlJl'IIERN PERU 
625. 6 28 1 1  26 33. 4 - 16. 376 -74. 657 24 83. 75 4. 7 NEAR aJAST OF SO\TlllERN PERU 
626. 6 28 12 41 48. 2 -15. 126 -74. 492 26 83. 93 5. 0 NEAR COAST OF 500nlERN PERU 
627. 6 28 15 50 45. 2 -8. 169 1 1 7. 520 201 78. 27  4. 7 SUMBAWA REGION, Th'D0."1:SIA 
628. 6 28 19 25 21. 4 -3 1 .  976 -7 1 . 281 68 67. 10 5. 6 aJQUThl80, OIIUl 
629. 6 29 16 66 24. 4 -24. 302 --66. 97 1 167 72. 88 4. 4 SALTA, ARG6\'l'INA 
630. 6 29 18 7 27. 8 -5. 788 M5. 906 116  90. 64 5. 1 E NEW GUINEA REG, P. N. G. 
631 .  6 29 23 23 69. 8 25. 445 96. 594 41  103. 16 5. 1 !t\'Ai\�IAR 
632. 6 30 8 40 3. 3 -5. 061  153.  039 32 93. 61 5. 2 1''EW IRELAND RF.G, P. N. G. 
633. 6 30 13 46 42. 5 55. 684 162. 454 22 151 . 86 5. 0 i11! E aJAST KAllOIJITKA, NUSSIA 
634. 7 10 21 59. 8 -22. 113 -179. 633 607 81. 71 4 . 8 SOl!l11 or TilE l'IJI ISLANDS 
635. 7 14 34 1 1. 2 -5. 947 130. 610 128 85. 02 5. 7 BA.'©A SP.I 
636. 7 23 45 26. 9 -55. 307 -28. 127 12 32. 13 5. 2 SOIJlll SNiDWIQl ISL REGil1� 
637. 7 3 8 26 0. 7 0. 728 -30. 254 JO 83. 40 5. 9 Cb'V!RAL MID-ATLANTlC RIDGE 
638. 7 3 10 6 47. 8 -23. 306 179. 958 62 1 83. 46 4. 5 SOUl1l OF 11iE PUT ISLANDS 
639. 7 3 16  1.9 47. 4 -JO. 550 165. 953 135 92. 33 5. 2 SA.'ITA aruz ISIJ\NDS 
640. 7 3 22 18  35. I -33. 944 -1 78. 196 45 73. 46 4. 6 soom or KE&IADEC rsl.M'DS 
641. 7 0 34 3. 3 --6. 560 147. 323 67 90. 30 4. 9 B NEW GUINEA REG, P. N. G. 
642. 7 49 44. 7 -32. 388 -179. 643 35 74. 72 4. 6 SOI.ITH OF KERMAOOC ISLANDS 
643. 7 4 1 7  24 33. 6 -27. 1 12 - 176. 624 35 80. 43 5. 1 Khll\lADEC ISLANDS Rf:G 10\' 
644. 7 2 1  7 32. 0 -20. 442 -178. 594 542 86. 55 4 .  7 FIJI RF.Gm� 
645. 7 5 47 49. 9 -59. 498 -26. 347 58 28. 33 5. 3 soom SANDWICH ISL REGIO.� 
646. 7 5 13  26 22. 8 -42. 251 -19. 588 10 40. 01 5. 2 S01Jl11ERN MID--ATu\NTIC RIDGK 
647. 7 5 16 34 I I. 5 -27. 000 -1 76. 377 25 80. 58 6. 0 KERIIADEC ISU.NDS REGION 
648. 7 5 19 25 49. 0 -30. 350 -71 .  458 45 68. 68 4. 9 0Xll.ffil80. Qlll.E 
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649. 7 6 1 5  58 59. 1 -34. 121 - 178. 62 1 7 1  73. 2 1  5. 1 SOl.1111 OF KERMADEC ISI.A-.00 
650. 7 6 1 7  40 48. 8 -16. 381 -172. 692 6 91.  67 5. 5 5. 1 SA.IIOA ISi.ANDS REGIO.', 
651. 7 7 1 5  2 46. 1 -26. 673 -1 14. 550 10 82. 39 4. 9 EASTER ISLA11'D REGIO.'> 
652. 7 16 53 5 1 .  3 -20. 747 -178. 759 671 86. 22 4. 3 FIJ] REGION 
653. 7 7 17  14  35. 0 -23. 014 179. 205 526 83. 59 1. 3 soom OF IBE FIJ1 ISI.J\NDS 
654. 7 7 20 12 1 . 9 6. 134 125. 475 73 94. 16 5. 1 MINDANAO, PHIUPPL\'ES 
655. 7 7 20 2 1  47. 8 -6. 057 125. 091 35 82. 94 4. 4 BANDA Sl:Ji 
656. 7 7 22 44 27. 5 -16. 136 -76. 040 30 84. JO  5. 0 NEAR OOASI' OF awrnAL PERU 
657. 7 7 23 1 0 8. 9 6. 095 126. 572 36 94. 82 4. 8 Mli\'DA�O. PHI LIPPL\'ES 
658. 7 B 0 26 35. 9 0. 346 124. 658 103 88. 77 4. 9 lolINAHr\SA, Sl/u\ll'ESI. IND. 
659. 7 8 3 39 2 1. 9 -17. 810 -69. 808 I J4 79. 89 4. 5 TARAPACA, OIILE 
660. 7 8 8 59 0. 7 -19. 835 -176. 059 188 87. 65 4. 4 FIJ] REGION 
661. 8 19 12 58. 1 - 2 1 .  651  -68. 069 132 75. 72 4. 9 POTOSI, llOUVL\ 
662. 9 6 50 49. 9 -26. 285 -178. 075 35 80. 95 5. 5 5. 3 SOOlll OF TiiE f'IJI ISI.A\'DS 
663. 9 1 1  39 48. 0 --24. 087 -179. 827 162 82. 74 4. 5 SOOlll Of TiiE FIJI ISIJ\J\'DS 
664. 7 10 0 46 28. I -6. 766 129. 83 1 1 1 7  83 .  98 1. 8 BANDA SEA 
665. 7 10 18 28 29. 7 3. 327 91. 232 26 81. 38 5. 0 OFF �llST OOAST Or N Slilli\ 1RA 
566. 7 10 1 8  40 13. 7 -13. 527 167. 141 196 89. 8 1  1 .  9 VA,\'UATU 
667. 7 I I  3 2 9. 9 -4. 801 152. 544 73 93. 69 5. 3 NEW BRlTAL'> REGION, PAPUA NEW GUTh'EA 
668. I I  6 51 14. 6 38. 693 48. 573 28 107. 84 5. 0 IIZERBAIJA.'> 
669. II 1 6  1 2  20. 8 -32. 604 -70. 087 76 66. 15 5. 1 ME\'OOZA, ARG&\'fINA 
670. 12 5 23 49. I -7. 929 -74. 345 152 90. 68 5. 8 �'ORTIIEFW PERU 
67 1 .  1.2 20 47 38. 0 -30. 831  -71. 198 61 68. 15 4. 9 CXXll!IllBO, CHILE 
672. 13 16 46. 5 - IO. 535 108. 307 3 1  72. 83  4 .  7 SOOTil OF JAVA, lNOO\fESIA 
673. 13 16 33 37. 5 -55. 478 -128. 865 IO  55. 20 5. 1 PACIFIC-ANTARCTIC RIDGE 
674. 15 1 1  I t  47. 6 IO. 036 125. 884 74 98. 25 5. 0 UlYTIJ, PHJLIPPI�llS 
675. 15 I I  24 2 1 . 6 -2. 866 36. 185 10 66. l7 5. 4 4. 6 TA.\"ZA.�IA 
676. 7 15 12 9 48. 4 -59. 883 -25. 908 10  27. 90 4. 9 SOOTil SA."1JWIOI ISL REGIO:l 
677. 7 15 13 8 0. 9 52. 620 -168. 042 10 159. 32 5. 8 6. 9 FOX ISLA\'DS, ALE111'IAN ISLM'DS, ALASKA 
678. 7 l6 13 25 23. 0 -7. 397 128. 6 16  1 4 1  82. 96 4. 9 KEPIJLIIUAN BARAT DAYA, IND. 
679. 7 1 5  17  58 6. 9 -6. 86 1 155. 782 49 92. 79 5. 2 llOUGAINVlUJ! REG, P. '. G. 
680. 15  20  42 1 1 .  4 -2. 786 36. 124 1 0  66. 25 5. 3 6. 2 TANZA,'>IA 
681. 16 32 19. 8 10. 664 -62. 458 101 104. 05 5. 0 SUCRE, Yl*Z1JELA 
682. 7 16 l4 17 37. 2 36. 788 134. 897 349 126. 05 6. 2 SEA OF JAPAN 
683. 7 16 14 23 34. I -2. 563 36. 947 JO 66. 48 4. 7 TA,\'ZANIA 
684. 17  6 I L 4 1 . 0  -2. 777 36. 058 lO  66. 26 1. 5 TA,\7.A,�IA 
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685. 7 1 7  I I  17  1. 6 --2. 8!9 35. 935 10 66. 22 4. 1 TA.l'iZANJA 
686. 1 7  13 ]5  0. 6 -7. 347 103. 105 30 74. 06 5. 6 SIi' OF SUYATRA, Th'OO\'ESIA 
687. 17 14 1 0  42. 7 -2. 5B6 36. 2BI 8 66. 45 5. 6 5. 7 TMZANTA 
688. 1 7  1 8  27 5 1 .  2 -2. 752 36. 159 10 66. 28 6. 1 TANZANIA 
689. 18 0 36. 0 -26. 2 10 - 177. 746 10 81 . 09 5. 8 5. 8 soom OF TIIE FIJ[ ISLANDS 
690. 7 18 2 53 28. 8 -26. 221 - 177. 836 JO 81. 06 6. 0 soonr OF TIIE FIJI ISu\NDS 
691. 18 27 24. 3 6. 475 B4 .. 371 10 8 1 .  67 5. 2 BAY OF BE:\'GAL 
692. 18 IO  29 J5. 9 -2. 676 35. 983 10 66. 36 4. 8 TAN7.ANIA 
693. 7 18 12 I I  28. 6 -7. l l l  155. 937 67 92. 60 4. 9 S0Lm1CN IS!.Ai\llS 
694. 7 18 17 25 52. 2 -2. 776 36. 1 29 10 66. 26 4. 9 TANZA."1.A 
695. 7 18 18  19. 6 30. 734 1 38. 343 349 121. 81 4. 8 IZIJ IS!Ju\'DS, JAPA.I'/ REl1IO:-
696. 18 19 37 31. 5 -6. 041 104. 412 30 75. 73 5. 3 SUNJA STRAIT, L\'00\'ESIA 
697. 19 16 52 3 1 .  8 - 18. 336 - 177. 913 449 88. 75 4. 2 FIJI REGim 
698. 19 23 27 1. 8 -7. 819 127. 709 )52 82. 24 4. 0 KEl'ULIUAN llARAT DA YA, mo. 
699. 20 9 6 39. 0 -1. 1 93 127. 048 35 88. 18  5 .  0 KEl'ULAUAN OBI, [NOONESIA 
700. 20 9 49 44. 9 -9. 478 1 17. 980 73 77. 2 1  5 .  2 S�11IlAWA RffiIO)I, IN0011'ESIA 
701 . 20 17 23 57. 9 --20. 798 168. 426 38 83. 17  5. 5 LOY AL TY ISlllNDS 
702. 2 1  7 55 57. 9 -3. 086 130. 143 35 87. 53 4. 8 SERA.It, INDQ\'ESlA 
703. 7 21  12 53 4. 5 5. 006 97. 670 30 84. 02 5. 3 /'iOR'll!ERN Sl.lllATRA, INOO\'ESIA 
704 .  7 2 1  15  34  6 1 . 9 -22. 267 -65. 751 290 74. 38 5. 6 JUJUY. ARGENTINA 
705. 7 2 1  20 40 53. 4 -54. 999 -129. 375 10 55. 70 5. l PACif'IC-A.";1'ARCTIC Rilx:E 
706. 22 10 49 39. 1 -2. 8 14 l41. 673 35 91. 87 5. 7 5. 5 NF.AR i\'OR'lll COAST Of i\lil\' GULWA, P. N. G. 
707. 22 14 20 43. 7 -2. 832 14 l. 789 10 91. 89 5. 4 5. 3 NEAR NOR111 COAST OF !'<bl\' GIJINl:A, P. N. G. 
708. 7 22 15 42 1 1. 3 -2. 798 141 .  788 35 91. 92 5. 5 4. 7 i\ll N CST NEW GU !NllA, P. N. G. 
709. 22 20 46 25. 9 -18. 538 l69. 004 195 85. 60 4. 6 VA.\'UA11J 
710. 7 22 20 49 37. 9 - 17. 863 - 178. 558 636 89. 08 4. 6 FIJ I REGION 
71 1 .  23 6 4 10. 9 - 13. 106 167. 289 292 90. 25 4. 8 VA.\'\JA11J 
712. 7 23 22 30 9. 0 1 4. 4 1 6  -91. 028 1 13 1 17. IO  5. 4 GUA� 
713. 7 23 22 56 8. 7 -16. 520 168. 100 35 87. 20 4. 5 VA.\'UA11J 
7 14. 7 24 14 51 29. 6 2. 244 97. 955 46 8 1 .  48 5. 4 4. 6 i\'OR'lllERN SUMATRA, INOO\'ESIA 
7 15. 7 24 19 33 54. J -2. 929 14 l .  462 41 91 . 69 5. 0 i\ll N CST Nt'\i GUINEA, P. N. G. 
7 16. 7 25 3 46. 0 --25. 689 179. 874 482 8 1 . 1 2  4 .  8 soom QI' TIIE FIJI ISl,\1\'DS 
717, 7 26 2 29 20. 9 -24. 222 --67. 069 164 72. 99 4. 0 SALTA, ARGENTINA 
718. 7 26 3 27 56. l 27. 769 139. 823 467 l l9. 63 4. 6 BONIN ISLANDS, JAPAN RffiION 
7 19. 7 26 12 13. 8 --6. 1 42 -80. 226 66 94. 25 4 .  3 l\'EAR TIIE COAST or NOR'll!ERN PERU 
720. 7 26 5 40 16. 2 2. 823 127. 4.82 25 92. 09 6. 4 6. 7 lfJWcx:A SEA 
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721 .  26 13 52 30. 8 -20. 470 - 178. 481 566 86. 56 4. 9 FUI REGION 
722. 7 26 16  2 1  6. 9 -11. 197 -73. 398 66 84. 46 4. 5 C1lNI1!AL PERU 
723. 7 26 18 54 36. 2 -2. 568 36. 864 10  66.  47  6. 0 Tl\J�'UA 
724. 27 3 5 1  28.  3 - 14. 644 -175. 520 6 1  92 .  84 4. 9 SAI\OA !SI..A,\1JS REGIO,'I 
725. 'l:I 11 46 32. 2 -2 1 .  452 170. 878 35 83. 17  6 .  9 SOlrrHF.AST OI' LOYALTY ISLA.'IDS 
726. 27 1 5  30 42. 2 -20. I l l  -177. 303 318 87. 14 6. 0 FIJI REGION 
727. 7 27 23 22 48. 8 44. 391 -129. 762 10 154. 72 5. 1 OFF TIIE COAST or OllEOO'I 
728. 7 28 B 63 13. 8 - 16. 888 -175. 295 316 91 . 66 5. 2 TONGA 
729. 7 28 1 4  1 1  59. 0 - 10. 971 -77. 837 62 88. 92 5. 0 NEAR OOAST OF CENrRAL PERU 
730. 7 28 15 23 19. 7 -26. 703 -1 14. 618 10 82. 37 5. 4 F.ASTllll ISLAND REGIO,'I 
731. 7 28 15  32 51. 1 -49. 129 68. 970 10 24. 62 5. 2 KERGUEI.El JSLANDS RF.GION 
732. 7 29 54 36. 2 53. 693 169. 647 24 152. 94 6. 1 5. 6 KIJ>!At\DORSK!YE OSTROVA, RUSSIA REGION 
733. 7 29 12 58 37. 9 -16. 991  167. 665 51  86 .  63 5. 0 VIINUATIJ 
731. 7 30 23 37 50. 3 -17. 262 -178. 777 560 89. 62 5. 1 FIJI REGIQ'I 
736. 7 3 1  12  58 29. 1 28. 227 138. 979 509 1 19. 75 5. 2 80',IN ISI..A,�'DS, J APIIN REGIO'l" 
736. 7 3 1  2 1  g 20. 9 -3, 024 36. 423 10 66. 0l 4, 7 TANZANIII 
737. 8 6 7. 8 -3. 671 140. 141 40 90. 63 6. 0 PAPUA, lilffi\lFSIA 
738. 8 17  8 51. 0 -15. 737 167, 745 120 87. 85 6. 2 VANUATIJ 
739. 8 18  7 50. I -15. 391 167. 602 152 88. 15  5. 0 VA.�1JATIJ 
740. 8 2 21 42. 6 51 .  336 - 1 79. 988 21 154. 55 6. 3 At'l'DRF.A.\'OI' ISLA>'IDS, ALEUTIAN IS. , ALASKA 
71 1. 8 2 22 17. 5 46. 661  14 1 . 763 10 137. 17 5. 6 SAKHALL'I, RUSSIA 
742. 8 2 6 23 11. 8 51. 202 -179. 871 10 154.  47 5. 1 MJJREAMJr ISLANDS, ALEUT[AN IS. , Al.ASKA 
743. 8 2 13  37  29. 4 12. 629 47. 447 IO 8 1 .  76 6. 5 6. 3 GlJLF OF ADEN 
711. 8 2 1 8  2 2. 3 2. 484 1 27. 001 25 9 1 . 60 5. 5 MOLUCCA SEA 
746. 8 3 19 11. 2 -33. 191 - 179. 311 49 73. 98 5. 0 SOIJfll OP KERIIADEC 1Sl.ANDS 
746. 8 6 14 49. 1 9. 573 93. 351 60 87, 10  5. 0 NIOOBAR ISL, INDIII REGIO� 
747. 8 4 17 11. 2 -6. 154 107. 228 182 76. 29  4 .  8 JAVA, INDO.'/ESIA 
748. 8 13  43  69. 2 -20. 607 - 178. 504 533 86. 6 1  4 .  6 FIJI RECIO.� 
719. 8 1 7  56 58. 9 -22. 185 -68. 295 113 75. 29 5. 2 ANTOFAGASTA, OIILE 
750. 8 6 9 28 12. 0 -19. 161 168. 720 60 81. 82 5. 6 Vi\1\1JA1U 
751 .  8 5 12 2 36. 8 1 . 828 121. 715 51 89. 1 0  5. 0 MINAflASr\, SUL.AWES{, IND. 
752. 8 5 19 1 1  27. 2 -15. 958 - 174. 216 127 9 1 . 80 4. 7 TO.'iGA 
753. 8 5 20 38 24. 7 -31 . 160 - 179. 763 272 76. 87 6. 0 KERMADEC ISLANDS REGION 
754. 8 6 0 27 40. 2 2. 6 15  66.  483 IO 74. 04 4. 8 CARLSBERG RIDGE 
755. 8 6 1 1  38 13. l 6. 745 90. 964 30 83. 7 1  5 .  0 NtCUBAR l SL, INDIII REGIO.� 
756. 8 6 1 7 I I  52. 7 -6. 058 160. 663 63 91. 89 5. 0 NEW BRITAIN REG, P. N. G. 
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757. 8 7 g 54. 0 -5. [35 143. 381  I l l  90 .  29 4. 8 �'EW GUL\1lA, PAPUA ll'EW GUINEA 
758. 8 8 2 21 34. 4 -63. 050 1 52. 650 10 39. 88 4. I 111\U.ENY ISIA'IDS REGION 
759. 8 8 3 3 37. 4 -23. 739 -179. 958 629 83. 06 5. 2 soum OF THE l'IJT !Su\NDS 
760. 8 8 14 14 18. 8 -32. 422 -71 . 618 21 66. 76 5. 0 Ofl'SHORI! VAU'ARAJSO, OlILE 
761 .  8 8 16 19 43. 7 27. 393 128. 332 58 1 15. 20 5. 3 RYUK\1J IS�llS. JAPAN 
762. 8 9 7 59 20. 0 -15. 040 - 173. 827 13 92. 77 6. I TOXGA 
763. 8 10  0 20 45. 7 -29. 202 -177. 457 56 78. 23 5. 1 KER\tADEC ISL, NEW ZEAl1INll 
764. 8 10  5 4 1  49 .  5 -49. 330 120. 855 10  42. 1 6  4 . 9 W INDIAN-Ai\'TARCTIC RIDGE 
766. 8 1 0  10 1 1  30. J -32, 3 19 )79. 627 271 74. 62 5. 0 SOUl1l OF KERMADEC ISLAi\'DS 
766. 8 10  1 3  17  66. 5 --£. 701 105. 038 47 75. 31 5. 2 SUNDA STI!AIT, INDOWSIA 
767. 8 10  17  3 1  2. 6 -17. 965 - 176. 946 321 89. 3 1  4. 4 l'JJl REGIO,\' 
768. 8 10  20 43 15. 6 -35. 870 - 102. 863 10 71. 41 4. 9 soornF.AST OF EASTER ISIA\1ll 
769. 8 1 1  0 26 52. 8 -30. 546 -177. 408 10 76. 92 5. 0 KER\WlEC [SL, NEW ZEALAND 
770. 8 1 1  6 32 64. 2 -5. 652 -I I .  624 10 71 . 45 5. I ASCENSIO.� I SLAND REGIO.\' 
771 .  8 I I  8 16 2. 6 --21. 138 -66. 75 1 181 72. 96 4. 4 SALTA, ARGE11TL'IA 
772. 8 I I  18 4 53. 0 -22. 260 -179. 634 606 84. 68 6. 3 soom OF l1lE PIJI ISu\NDS 
773. 8 12  8 25. 8 --ii. 693 -11 . 686 10 71. 43 4. 8  ASCEi\STO.\' ISLAND REG ION 
774. 8 12  9 55 19. 0 I. 07 1 123. 904 268 89. 17  5. 1 MINAIIASA, Stll,\WESI, IND. 
775. 8 12 12 6 19. 9 -u. 376 166. 274 42 91 . 63 5. 8 SANTA CRUZ ISLMDS 
776. 8 12  17  8 16. 7 -3. 663 127. 436 32 86. 02 4. 9 SERAY, !KDO\'ESIA 
777. 8 13  6 0 17. 5 - 13. 979 -70. 166 69 83. 60 4. 7 COO'JW. PERU 
778. 8 13  10  I I  12. 6 -30. 388 -177. 471 10 77. 07 5. 2 KlJRlWlEC ISL, NEW ZEAWi'D 
779. 8 13  18  15  8. 4 -7. 504 105. 851 35 74. 83 4. 8 JAVA, Th'OO\'ESIA 
780, 8 13  18  49  42 .  2 -0. 616 127. 496 35 88. 88 5. 0 IIALIWlERA, INDO.\'ESIA 
781 .  8 1 4  6 23 14. 3 -15. 967 167. 343 108 87. 52 5. 0 VANUATU 
782. 8 1 4  20 6. 2 -7. 783 -13. 642 10 70. 02 4 . 6  ASCENSIO� ISu\Nll REGIQ\' 
783. 8 15  4 1 7  52. 8 -18. 14 1 - t78. 028 585 88. 91 4. 5 FIJI REGIO,� 
784. 8 15  16  51  44. 8 -7. 269 155. 587 49 92. 37 5. 3 1. 9 SOLO!ION ISi.ANDS 
785. 8 15 19 15 9. I 35. 344 140. 295 35 126. 68 5. 4 NEAR E COAST llO\'SHU, JAPA! 
786. 8 16 0 2 39. 5 -13. 235 -76. 400 27 86. 32 5. 6 NEAR COAST OF <Em!AL PERU 
787. 8 16 0 19 14 . 5 -14. 205 -76. 077 35 85. 30 5. 8 NEAR COAST OF ra\'l'llAL PERU 
788. 8 16 2 23. 3 -13. 336 -76. 524 35 86. 27 5. 8 NEAR COAST OF CEl'l'Rt\l.. PERU 
789. 8 16 6 17, 7 -13. 529 -76. 783 37 86. 17  5 .  2 i\'F.AR COAST or CEil'Rt\L PERU 
790. 8 16 20 31. 3 -12. 307 - 14. 920 10 66. 10  5. 1 sotmlERN l!ID-AM'l'l'IC RIDGE 
79 1 .  8 16 35 39. 2 -M. 166 -76. 706 33 85. 54 5. 4 i\'EAR COAST OF Clll\'l'RAL PERlJ 
792. 8 1 6 2 17 9. 3 -13. 715 -76. 032 1l  85. 75  5. 0 NEAR COAST OP Cl:i'\'J'RAL PERU 
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793. 8 l6 2 54 17. 9 -13. 542 -76. 601 25  86. 10 5. 0 NEAR COAST OF <llNJ1W. PERU 
794. 8 16  4 4 8. 1 -13. 580 -76. 564 32 86. 05 5. 6 86 �'F..AR COAST OF CENI'RAL PERU 
795. 8 16  4 3 3. 4 50. 267 -177. 572 14 154. 1 1  5. 8 ANDREANOF 1Su\NDS, ALEUTIAN IS. , AUSK/1 
796. 8 16  4 16 51. 0 -13. 386 -76. 924 35 86. 35 5. 0 NEAR 001\ST OF CEl'IRAL PERU 
797. 8 16  4 23 14. 7 -13. 624 -75. 790 85. 76 5. 2 CBl'TRAL PERU 
798. 8 16 9 2 10. 1 -14. 127 -76. 226 35 85. 42 4. 9 NFAR COAST OF CENI'RAL PERU 
799. 8 16  9 43 62. 6 -14. 009 -75. 984 35 85. 16 5. 3 NEAR COAST OF O:.t'VI'RAL PERU 
800. 8 16 14 37 37. 2 -23. 395 179. 952 581  83. 37  4 .  4 SOOlll Of' TIIE FIJI ISu\J'IDS 
801 .  8 16  1 4  44 3. 4 -3. 581 -1 1 . 874 10 73. 51 4. 8 NORTH OP ASC1:NSIQ'i ISLAND 
802. 8 16  1 5  I I  23. 0 -13. 453 -76. 691 37 86. 21 6. 4 NEAR COAST OF CENrn/lL PERU 
803. 8 17  0 51 19. 4 -14. 393 -76. 919 16 85. 08 5. 2 NEAR OOAST OF CENrn/lL PERU 
801. 8 17 2 54 20. 5 - 14. 162 -75. 903 48 85. 29 5. l NEAR 001\ST OF CENl1lAL PERU 
805. 8 17  6 18 4. 6 - 14. 155 -75. 979 20 85. 32 5. 5 KEAR THE COAST OF CFNI'RAL PllRIJ 
806. 8 17  7 0 7. 0 -9. 676 159. 461 16 91. 26 5. 0 SOI.fi\lON ISI.Ju'(IJS 
807. 8 l7  16  45  20. 8  -32. 600 -178. 709 35 71. 68 5. 0 SOOlll OP KERMAJJEC lSu\J'IDS 
808. 8 17  23 17 40. 0 -7. 002 129. 688 151 83. 71 4. 6 KEPUL\UAN ll/lBAR, INDWESIA 
809. 8 18  4 38 22. 5 2. 088 96. 7 13  24  80. 95  4 .  9 SIMEUUIE, lNJJQ\'ESI/1 
810. 8 18 1 14 2. 5 -2. 814 36. 209 IO 66. 22 5. 2 TANZANIA 
8 1 1 .  8 18  55 10. 4 35. 208 140. 127 35 126. 49 5. 0 NEAR TilE EAST OOAST OF II0"1SHU, JAPAN 
812. 8 18  8 12 22. l -5. 837 -77. 1 18 20 93. 55 4. 6 NOirl'IIERN PERU 
8 13. 8 18  1 2  18 9. 6 -29. 075 -177. 454 47 78. 35 6. 4 KERMAJJEC ISL, NEW ZEA1,\NI) 
811. 8 18 ]7 57 4 1 .  9 -22, 138 174. 702 10 83. 43 5. I SOOll!EAST OF LOYALTY ISlJINDS 
815. 8 18  18  30  37. 3 -5. 088 144. 016 !05 90. 55 5. 2 Nh1Y GUINEA, PAPUA ll'EW GUINEA 
816. 8 )9  0 4 28. 2 -60. 354 -26. 853 10 27. 89 5. 2 SOOl'II SM'DWIQJ ISL HEGI0�' 
8 17. 8 19  55. 8 -60. 3 18  -26. 586 35 27. 82 5. I SOUJ'H S/1\'.DWICH ISL REGlo.\' 
8 18. 8 19  2 32 16. 6 -9. 795 159. 673 10 91. 18  5 .  2 SOLrnlON ISLANDS 
819. 8 19  7 16  9. 8 -13. 658 -76. 775 3 1  86. 04 4 .  7 h'EAR COAST OP CF.Nl'RAL PERU 
820. 8 19 42 26. 8 -45. 672 -72. 52 1 53 54. 83 5. 0 /IISEN, CHILE 
82l. 8 19  9 20 48. 0 -13. 689 -76. 662 25 85. 98 4. 7 NEAR OOAST OF CF.Nl'RAL PERU 
822. 8 19  12  59 40. 6 -2. 570 -12. 250 10 74. 58 5. 0 NOR'Jll Of' AS<WSIO,\' 1SL/1�1l 
823. 8 19  1 3  12  39. 1 0. 922 97. 565 30 80. 1 1  4. 8 NJAS REG JON, INOO\'ES IA 
824. 8 19  1 3  30 43. 0 -33. 876 -178. 715 50 73. 43 5. 1 SOOlll OF KERlli\DEC ISu\J'IDS 
826. 8 19  1 3  14  5. 1 -20. 61 1 169. 7 1 3  87  83. 68 5. 6 VM'!Ji\TIJ 
826. 8 19 16 44 38. 8 -31 . 42 1  -177. 996 4 1  75. 96 5. 4 5. 0 KERII/IDEC ISL.ANDS REGIO,� 
827. 8 19 20 11 14. 5 -13. 578 -76. 376 35 85. 99 5. 6 NEAR 1llll COAST OP CENl'R/IL PERU 
828. 8 20 13  46 17. 6 6. 166 127. 426 8 95. 19  6. 4 6. 2 PIIIL1PP!Jl'E ISL/l'IIJS HEGIO.\' 
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829. 8 21 16  36 45. 4 7. 996 -38. 998 10  93. 22 5. 2 CE\iRAL 1lID-ATLA,\7IC RIDGE 
830. 8 21 2 l  32 26. 0 -13. 675 -76. 996 35 86. 09 5. 2 IFJ\R COAST OF CDl'TRAL PERU 
831.  8 22 26 24. I 42. 014 140. 646 123 132. 73 5. 4 HOKKAIIJO, JAPAN RF.GION 
832. 8 22 17 25 34. 2 -13. 920 -76. 210 35 85. 62 4. 6 NEAR COAST OF a;xJ'RAL PERU 
833. 8 22 22 24 37, 3 -16. 266 -177. 562 lO 90. 84 5. 0 FIJI RF.Gm� 
834. 8 23 9 45 46. 9 -13. 646 -76. 567 26 86. 08 4. 8 NEAR COAST or C&\'TRAL PERU 
835. 8 23 1 1  34 24. 9 -19. 854 -177. 738 553 87. 30 5. 2 FIJ I  REGJO.\' 
836. 8 24 4 14 22. 7 -8. 215 107. 020 48 74. 64 4. 8 JAVA, ll\ll0,\'E.5IA 
837. 8 24 lO 16 52. 2 -ii. 1 18 129. 985 138 84. 64 5. I BANDA SEA 
838. 8 24 17 24 2. 5 -20. 729 -178. 554 552 86. 28 4. 6 FIJI REGH:I� 
839. 8 25 1 7  3 7. 7 14. 301 93. 996 65 9 1 . 80 5. 3 A.\'DAllA,\' ISL, Th'DIA REGIO.� 
840. 8 26 l 2  37 3 1 . 1  -17. 336 -174. 400 127 90. 42 5. 9 TONGA 
841. 8 26 13 47 5. 8 -9. 815  154.  083 35  89. 45 5. 6 4. 7 D' EJ\iRECASIBAUX ISLANDS RF.GION 
842. 8 26 17 68 22. 0 -8. 245 -74. 328 117 90. 38 4. 8 CENTRAL PERU 
843. 8 27 5 37 56. 5 -25. 663 179. 579 488 81 . 09 5. 4 SOU111 OF THE FIJI JSLAI\DS 
844. 8 27 21  0 20. 5 2. 776 127. 551 44 92. 07 5. I MOWCQ\ SF.A 
846. 8 28 8 6 1  42. 7 - 1 .  562 1 19. 488 19 85. 14 6. 1 SULAWESI. ThlJONESJA 
816. 8 29 8 19 49. 1 -8. 360 -74. 02 [ 156 90. 17  4 .  7 C PERU 
847. 8 29 16 18 10. 6 -20. 954 -iiS. 317  131 76. 46 5. 2 POTOSI, BOLIVIA 
848. 8 30 7 34 43. 7 -49. 632 1 17. 392 10  40. 7 1  5. 0 �, JNilIAN-ANTARCTlC RIDGE 
849. 8 30 10 14 36. 5 -1 1 . 363 166. 087 97 9 1 . 60 6. 1 $,';�A CRUZ ISLJ\NDS 
850. 8 30 l l  7 6. 6 l. 793 99. 271 30 81. 47 5. 4 NORTHERN S!JllATRA, lJl'DO.'iFSIA 
851. 8 30 16 17 37. 3 -2. 989 129. 3 17  35 87. 32 5. 2 SERAM, INOO.\'ES [A 
852. 8 31 19  5 1  52. 5 2. 4 12  127. 143 38 91 .  58 6. 4 MOWro\ SF.A 
853. 9 1 6  26 32. I 2. 4.68 127. 135 68 9 1 . 62 5. 5 MCJU:ro\ SEA 
854. 9 19  14  2 1 . 9 24. 821 -109. 701 lO 132. 05 5. 6 5. 9 GUIF 01' CALIT'ORNIA 
855. 9 2 0 14 37. 1 -24. 200 -ii6. 563 119 72. 84 4. 5 SALTA, ARGENTINA 
856. 9 2 2 34 12. 2 -1 1. 863 165. 762 35 91. 02 5. 4 S,,,\TA CRUZ 1Su\KIJS 
857. 9 2 2 50 1. 7 -1 1 . 658 165. 961  35 9 1 . 27 4. 8 SM7A CRUZ 1Sul!\TIS 
868. 9 2 I I  42 36.  I - 1 1 . 8 1 4  165. 924 35 9 1 .  l l  4. 8 SM7A CRUZ ISLJ\NDS 
859. 9 2 12 32 3 1 . I -1 1 .  392 165. 6 15  35 91. 43 4. 9 SANTA CRUZ JSIJOO)S 
860. 9 2 14 4 33. 8 -1 1 .  445 166. 037 35 9 1 . 50 5. I SM'l' A CRUZ ISLru\'DS 
861 .  9 2 16 54 48. 8 -J I .  936 [65. 844 35 90. 98 4. 8 SM'fA CRUZ JSIJOO)S 
862. 9 3 9 45 6. 6 -22. 029 168. &10 10 82. 05 6. 3 NEW CALEoo.�1A 
863. 9 3 16  1 4  53. 7 45. 795 150. 051 97 139. 37 6. 3 JCURlL TSLA\'DS 
864. 9 4 50 40. 3 -20. 436 -iiS. J JO  1 14  76. 87 4 .• 7 POTOSI, BOLIVIA 
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865. 9 4 6 20 28. 7 -22. 362 -70. 125 35 76. 72 5. 1 A.\'TOFAG/\STA, OIU.ll 
866. 9 4 9 4 1  56. 9 -33. 206 - 179. 380 16 73. 96 5. 3 SOOTH OF KERMAllEC ISLANDS 
867. 9 5 10 53 9. 4 - 13. 869 -76. 735 35 85. 83 6. 1 N'.AR aJ/\ST OF CEl'l1lAL PERU 
868. 9 5 1 3  36 8. 8 -7. 120 155. 923 105 92. 59 4. 8 SOW)!m 1SLAN1)5 
869. 9 6 L O  23 34. 6 -5. 715 127. 690 409 84. 17 4. 9 llA.\'D,\ SEA 
870. 9 6 1 3  1 1  16. 2 -18. 483 -174. 695 1 55 89. 24 4. 8 TONGA 
871. 9 6 1 7  5 1  27. 0 24. 303 122. 234 50 l !O. 23 6. 1 TAIWAN REGIO)i 
872. 9 6 20 20 46. 8 5. 744 125. 637 80 94. 12 4. 9 Mill'DA."AO, PIIILIPPJNES 
873. 9 6 23 43 41 .  3 - 17. 756 -1 74. 957 157 89. 90 5. 1 TONGA 
874. 9 7 8 52 32. 1 -2. 653 131. 152 LO 89. 36 6. 2 t\'EAR N CX>AST PAPUA, TN). 
875. 9 7 9 25 18. 3 7. 337 -34. 682 10 91. 1 1  5. 3 CENTRAL Mfl}-ATl.A,\'TIC RJIX:E 
876. 9 7 23 20 0. 3 -2. 299 28. 738 10  67. 07  4. 6 LAC KIVU RF.GIO.�. DE:ll REP. OF 1llE CO.'IGO 
877. 9 7 23 56 23. 0 -7. 181 103. 220 31  74 .  26 6. 2 SW OF SUl,l,\TR,\, INOO\'ESIA 
878. 9 8 14 47. 4 -19. 998 -173. 934 IO 87. 89 5. 1 TQ.\'GA 
879. 9 8 8 39 38. 2 0. 283 97. 732 26 79. 55 5. 1 NIAS REGio.�. INOO'filSIA 
880. 9 8 8 5 1  57. 6 -36. 47 1 -98. 284 10 69. 92 4. 7 SOl!nlEAST Of EASml 1Su\ND 
881. 9 8 1 1  3 1  45. 0 0. 371 97. 762 30 79. 65 5. 1 NJAS REGio.�. Th'DQ.\'ESIA 
882. 9 8 1 4  15 32. 9 -2. 695 36. 12 1  IO  66. 34 4. B TAi\'ZANIA 
883. 9 8 16 53 58. 6 -0. 339 126. 143 35 88. 66 5. 0 MOUXDI SEA 
884. 9 9 4 40 10. 4 - 15. 670 167. 361 57 87. 8 1  4 .  8 VAi\1JA1U 
885. 9 9 22 30 46. 2 - 13. 663 -76. 306 10 85. 89 6. 0 1\'EAR COIIST OF a:.\'TRAL PERU 
886. 9 10 0 1 3  8. 8 - 17. 185 -69. 507 36 80. 38 6. 4 LA PAZ, 00!.IVIA 
887. 9 10 2 1  56 35. 9 0. 987 126. 244 51 89. 93 6. 0 IIOWCCA SEA 
BBB. 9 I I  55 56. 4 4. 854 1 27. 556 10 94. 01 6. 4 KEPUIAUAN TALAUD, !NOO.'IESIA 
889. 9 1 1  1 6  36 9. 7 -5. 690 105. 623 10 76. 43 6. I 4. l SIJJ\'DA STRAl T, INIJOOESIA 
890. 9 12 55 40. 5 -0. 829 1 46. 506 10 95. 44 5. 0 ADMIRAL TY ISL REG. , P. N. G. 
891 .  9 12 I I  1 0  26. 6 -4. 520 LOI. 374 34 76. 16  7. 0 8. 5 SOliTHERN SUIIATRil, Il\'DO.'IES!A 
892. 9 12 13  2 7. 2 -2. 945 101. 352 35 77. 61 5. 6 SOOTHERN SL11A'IRA. Ill'll0.\'ESIA 
893. 9 12 13 17 1 7. 7 -3. 308 LOO. 654 33 77. 07 5. 3 KEPUIAUA.� ME.\'TAWAJ REG, Iti!J. 
891. 9 12 1 4  40  2. 8 -3. 227 JOI. 360 18 77. 38 6. 0 SOIITllERN S�,!ATR,\, lNDo.\'ESIA 
896. 9 12 16 37 1. 8 -3. 142 IOI. 377 2 1  77. 46  5 .  9 S SUIIA TRA, Ill'D. 
896. 9 12 17  4 33. 4 -7. 599 1 26. 085 307 81. 86 5. 3 KEPUIAUAi� BARAT DAYA, 1.1,'D. 
897. 9 12 22 2 23. 3 -4. 609 LOI .  280 10 76. 04 5. 1 S<Xm!ERN SUIIATRA, INOO�IA 
898. 9 12 22 1 7  1 7. 8 -2. 897 LOO. 757 10 77. 49 5. 4 KEl'IJL,\IJAN MENT AWAI REG, lti!J. 
899. 9 13  26 35. 1 -1. 935 99. 775 24 78. 09 6. 8 KEPUulllA.� MEi\'T AWAI REG IO'<, INOO,�lA 
900. 9 13 38 8. 4 -1 . 894 99. 696 30 78. 10  5. 2 KEl'WIUAN MEi\'TAWAI REG, IND. 
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901. 9 13 65 48. 0 -3. 875 
902. 9 1 3  2 30 3. 7 - 1 .  675 
903. 9 13 2 61 33. 6 -2. 036 
904. 9 13 3 35 28. 3 -2. 160 
905. 9 13 4 6 14. 8 - ] .  67 1 
906. 9 13 5 23 24. . 2 -1 . 686  
907. 9 13  5 53 27. 4 -3. 949 
908. g 13 9 21 35. 0 -2. 164 
909. 9 13 I I  57  17 .  0 -2. 034 
910. 9 13  12  1 2  59. 6 -3. 69 1  
9 1 1 .  9 1 3  13  10  15. 7 -2. 786 
912. 9 13  16 8 64. 3 --4. 353 
913. 9 13  16 9 16. 2 -3. 225 
9 14. 9 1 3  16  59  24 .  5 -2. 259 
9 15. 9 ] 3  18  30  38. 3 -2. 565 
916. 9 13  23 ] 2  3 1 .  3 -3. 108 
917. 9 14 3 14. 0 -3. 0 10  
918. 9 14 4 44. l -2. 179 
919. 9 14 5 16 42. 9 - 15. 530 
920. 9 14 6 32. 0 -4. 1 1 0  
92 1 .  9 l4  1 1  51  30 .  7 -23. 497 
922. 9 14 13 48. 4 -2. 953 
923. 9 14 M 1 5  16. 8 -4. 407 
924. 9 15 4 1  5. l -2. 800 
926. 9 15 6 2 20. 9 -3. 102 
926. 9 l5 10  30 51. 1 17.  673 
927. 9 16 ll 34 36. 9 -12. 020 
928. 9 15 13 36 14. 6 -8. 774 
929. 9 16 13  58 9. 8 -8. 81 1 
930. 9 15 14 27 0. 2 -4. 199 
93l . 9 15 15 4 46. 2 -3. 099 
932. 9 1 6  17 59 43. 4 14. 927 
933. 9 15 18  27 37. 4 - 1 .  763 
934. 9 16 0 56. 3 -5. 281 
935. 9 16 9 l O  19 .  2 -2. 902 
936. 9 16  1 1  37 43. 6 -2. 931 
Table 2. Continued. 
Coordinates Depth Epicentral 
Longitude distance 
(deg) (km) (deg) Mb 
IO l .  674 31 76. 87 5. 0 
99. 700 3 1  78. 3 1  5 .  9 
99. 793 27 78. 00 5. 5 
99. 588 22 77. 82 6. 1 
99. 606 37 78. 29 5. L 
99. 7 17  39  78. 3 1  5 .  5 
100. 635 35 76. 46 5. l 
99. 748 10 77. 86 5. 4 
99. 434 10 77. 89 6. 0 
LOO. 694 10 76. 72 5. 2 
100. 863 29 77. 63 5. 6 
101 . 212 26 76. 26 5. 6 
IOl. 162 50 77. 4 1  6 .  I 
99. 916 30 77. 83 5. 5 
99. 764 35 77. 49 5. 0 
100. 971 35 77. 36 6. 3 
101. 083 39 77. 49 6. 2 
100. 088 29 77. 96 6. 4 
- 176. 1()4 20 9 1 .  85 6. 3 
101.  .1. 54 23 76. 48 6. 0 
179. 587 553 83. 20 6. 4 
102. 329 35 77. 95 6. 0 
100. 930 35 76. 12 5. 3 
100. 222 25 77. 1 1  5. 0 
100. 875 39 77. 34 4. 9 
-94. 364 163 121 . 19 5, 2 
165. 900 35 90. 91 5. 1 
146. 876 10 88. 06 6. 3 
146. 897 10  88.  01 5. 2 
101 . 2 19  35 76. 1 1  5. 4 
100. 824 35 77. 32 5. l 
-87. 193 34 1 16. 42 5. 3 
99. 663 25 78. 22 5. 2 
124. 160 35 83. 33 5. 0 
I O I .  023 35 77. 68 6. 3 
101 .  112 35 77 .  58 5. 6 
Magnitude Region 
Ms 
4. 7 
5. 0 
SOUTIIERN SLMATilA, INIJO\ESIA 
KEPU!J.UAN l!E!\'TAWAJ REG ION, lNOO.W.S [A 
KEPIJLAUAN MENJ'AWAI REG, IND. 
KEPIJLAUA'< IIENJ'AWAI RF.G!ON, JNOO\'ESIA 
KEPUlllUAN lllmAWAI RF.G, 1/\'D. 
KEPUlllUA� MIOOAWAI REGION, L'IDONESIA 
KEP\JL'.UAN 11&\'TAWAI REG, IND. 
KEPIJLAUAN IIENJ'AWAI REG, IND. 
KEPUu\UAN MENT AWAI REG, lll'D. 
KEl'ULAUAi\' MENT AWAI REG, IND. 
KEl'ULAUAi\' MEl\'T AWAI REGlO�. lNOO\'ESIA 
SOIJlllERN SUIIAT!lA, INOO\'ESIA 
SOO!l!ERJ\' SUMATllA. U.DONESIA 
KEPULAUAN MEilTAWAI REGIO�. L\OONESIA 
KEPUIJIUAN !IE!ITAWAI REGlll\', WXJ,W.SfA 
KEl'UIJ..UAi\' MEll'TAWAI REG, Illll. 
SOOfHEll� Sll\lA TllA, rnOO.\'ES IA 
KFPIJLAUAN ME,\'TAWAI RF.Glll�. I.NDONESIA 
FIJI REGICl'l 
SOUT!iERN SIJ\IATRA, Th'lmESlA 
SOO!ll OF TIIE FIJI ISLANDS 
SOUTHEIDI Sll\lATRA, INOOW.SIA 
SW OF SUIIATRA, INDONESIA 
KEPULAUAN IIE!l'TAWAI REG, L'l'D. 
KEPULAUAN IIENTAWAJ REG, rnv. 
VERACRl!l, IIEXICO 
SMTA CRUZ ISLANDS 
E NEW GUL'IDI REG, 
E NEW GUINEA REG, 
S Sl™1\11lA, IND. 
P. N. G. 
P. N. G. 
KEPULAUAN MErl'TAWA I REG, L\'D. 
I IOND\JRIIS 
KEPIJLAUru� IIENTA�'AI REG WN, lNDO:l'ESlA 
BA.\'DA SEA 
SO!InlERN SillfATRA, lNOO\'ESIA 
SOLn'HEilN SilllATRA, L'l'OO\'ESIA 
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Table 2. Continued. 
o .  Date Origin t ime Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude d istance 
h m s (deg) (deg) (km) (deg) Mb Ms 
937. 9 16 11  47. 1 - l l .  8 1 2  42. 0 18 2 57. 23 5. 0 4. 2 Clll«JRIB REGIO.� 
938. 9 16 1 6  2 1  33. 8 -22. 653 - 175. 878 35 81. 93 4. 7 TO,GA REG ION 
939. 9 16 2 1  9 38. 5 -23. 962 -66. 740 185 73. 12  4. 6 JUJUY, ARGrNTINA 
940. 9 16  21  16 50. 8 47. 186 155. 577 35 142. 54 5. 2 EAST OF TIIE KIJ1UL ISIJ\KDS 
941. 9 17 5 55 45. 1 54. 157 169. 270 10 153. 18 5. 2 Ka.t,\MlORSKIYE IBTROVA, RUSSIA REG IO,'I 
942. 9 1 7  l l  52 12. 6 - 18. 265 - 1 75. 488 262 89. 30 5. 0 TQ.\GA 
943. 9 17 1 3  30 .  5 -21. 915 179. 813 491 8 1 .  84 1. 5 SOOnJ OF TIIE PIJI ISIA� 
944. 9 17  14 31 49. 3 5. 640 126. 004 109 94. 19 6. 4 IUiiD/\NAO, PIULIPPThllS 
945. 9 18 2 39 37. 0 -13. 1 13 -76. 855 35 86. 30 4. 7 NEAR COAST OF CENTRAL PERU 
946. 9 18 10 3 52. 6 0. 132 97. 801 24 79. 43 5. I NIAS REGION, INJQ\'ES!A 
947. 9 18 23 6 1  4. 7 -24. 0 17  -66. 852 187 73. l l  4 .  5 JUJUY, ARGE.'IT!NA 
948. 9 19 7 27 50. 9 -2. 724 100. 977 35 77. 73 6. 7 KFPUL\UAN MEll'TAWAI REGION, Th'OO\'ESIA 
949. 9 19 8 7 18. 5 --0. 896 127. 508 35 88, 63 4. 6 HAl.\lAHERA, L\'!Xl'®>IA 
950. 9 19 9 30 48. 6 -3. 803 101. 187 35 76. 78 5. I SOIJl11ERN Slll!ATRA, INOO\ESIA 
951. 9 19 12 20 25. 2 -46. 6 19  1 1 8. 769 10 43. 75 4. 9 SOIJl11 OF AIE!RAI.lA 
952. 9 19 17  16  46. 2 -32. 272 - 13. 944 10 47. 08 5. 5 SOIJll!ERN Ml]}-A11JWl'IC RID3E 
953. 9 19 23 32 14. I -4. 648 131 .  336 35 86. 49 5. 2 BANDA SEA 
954. 9 20 0 50 21 . 2 -4. 283 101. 257 35 76. 35 5. 3 S0IJl1IERN SU.!ATRA, INDO.\'ESIA 
955. 9 20 2 24 6. 9 -68. 655 1 49. 006 6 42. 89 5. l WEST OF MACQUARIE ISul.\'D 
956. 9 20 3 3 1  9. 8 19. 229 121. 300 38 105. 20 5. 0 BABUYA.� ISL REG, PIIILIPPI�E! 
957. 9 20 7 30 38. 2 - 16. 039 -73. 715 59 82. 82 4. 9 �'R CST S PERU 
958. 9 20 8 31  14. 3 -2. 022 100. 137 30 78. 12  6. 4 6. 5 KEPUL\UAN MEl\'TAWAI REGim. Th'OO�IA 
959. 9 20 8 35 58. 0 - 14. 152 166. 507 312 89. 04 4. 6 VM1JATU 
960. 9 20 9 29 19. 3 - 10. 190 l l6. 972 35 76. 1 9  5. 4 SOUTH OF LallllOK, Ii\'DO.'ffiSIA 
961 .  9 20 17 8 45. 2 51. 608 1 78. 826 68 164. 39 5. l RAT ISLANDS, ALEIITIAN ISIA'x!JS, Au\SKA 
962. 9 2 1  13  33  10. 2 -2. 287 99. 432 35 77. 65 5. I KEPUUUAN MENTAWAI REG!().�. rNOONESIA 
963. 9 23 14 13 42. 3 -2. 157 99. 909 19 77. 92 5. 6 5. 4 KEPUL\UAN MENTAIIAI REGION, INOO\E!IA 
964. 9 23 15 29 53. 7 -7. 792 1 1 1. 231 155 76. 41 4. 8 JAVA, Th'OONESIA 
965. 9 23 22 23 57. 6 -3. 692 100. 797 35 76. 76 5. 3 KEPULAUAN IIEN!'AIIAI REGIO\', I .OONESlA 
966. 9 23 23 24 5. 9 -3. 637 100. 793 36 76. 8 1  5. 0 KEPUUUAN IIENTAWAI REG, L\'D. 
967. 9 24 2 25 44. 8 -12. 576 -7 1. 199 27 85. 27 5. 1 CE\"l'RAL PERU 
968. 9 24 9 33 34. 0 -15. 159 167. 744 10 88. 41  5. 0 VA.\'UATU 
969. 9 24 9 5 1  6 .  9 -l. 602 100. 078 35 78. 50 5. 4 SOl!nlERN Slll!ATRA, INOO\'ESIA 
970. 9 24 10 29 18. 3 9. 339 1 26. 666 40 97. 88 5. 0 MINDANAO, 1'111L!PPI1\'ES 
971 .  9 24 1 1  55  8. 8 -1 1 .  791 166. 097 57 9 1 . 19 5. 2 SA.\'TA CRUZ ISLANDS 
972. 9 24 12 26 31 .  2 -4. 324 101. 542 35 76. 40 5. 5 SOOTHERN Slll!ATRA, L'ffiO�'FSIA 
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Table 2. Continued. 
No. Date Origin limo Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
973. 9 24 l4 48 10. 7 51 .  336 -178. 574 35 1 55. 01 5. 0 4. 2 M1lRFA\'OF ISLA\'IX>, ALEIJJ'IAl'I IS. , ALASKA 
974. 9 24 1 7  35 25. 6 -5. 920 105. 492 15 76. 20 5. 2 S�1\1lA STRAIT, Th'DO.\'ESIA 
975. 9 24 19 6 38. 7 -19. 670 -68. 487 63 77. 80 4. 9 ORIJRO. BOLIVIA 
976. 9 24 21 25 48. 2 -4. 4 19 IOI .  276 35 76. 22 5. 0 SOO!llERN SUl!ATRA, L\'DO.\'ESIA 
977. 9 24 22 42 32. J -20. 603 -178. 737 605 86. 37 4. 7 FIJI REGIO:-l 
978. 9 25 8 27 4. 7 -1 .  788 100. 44 1 35 78. 44 5. 6 SOOl1lERJ'I SUl!A TRA, INOO\'ESIA 
979. 9 25 14 44 23. 9 ---6. 816 129. 933 1 12 83. 97 4. 8 BANDA S� 
980. 9 25 17 12 52. 6 -30. 616 -177. 04.2 35 76. 93 4. 8 KElt\lAIJEC ISL. N� ZEAJ.J,ND 
981 .  9 25 21 54 59. 2 7. 92 1 126. 527 89 96. 5 1  5. l ll!NDANAO, PHlLIPPL\'ES 
982. 9 26 4 43 17. 4 -3. 904 -79. 164 99 96. 04 6. 2 �'EAR lllE CXJAST OF ECUADOR 
983. 9 26 1 2 50 o. 7 -5. 039 153. 529 69 93. 79 5. 6 ll'EW IREU!\1J REG, P. N. G. 
984. 9 26 14 39 69. 9 -5. 176 163. 684 10 93. 68 5. 4 4. 8 Nell' IRELJ\ND REG, P. N. G. 
985. 9 26 1 5  43 1. 4 - 1 .  746 99. 615  26 78. 19 5. 8 6. I KEPUI.A\!Ai� MENl'AWAI REGIO�. f1\'IX),\'ESfA 
986. 9 27 19 67 45. 4 -21 .  278 169. 366 21 82. 95 6. 2 6. 3 SOOf!IF.AST OF TiiE LOYALTY ISI.J\NDS 
987. 9 27 20 25 58. 7 -2 1 .  205 169. 304 10 83. 0 1 5. 2 SOOfllF.t\ST OF LOY ALTY ISu\NllS 
988. 9 27 20 47 20. 4 -2 l .  208 169. 274 10 83. 00 5. 4 SOOJl!EAST OF LOYALTY !SLA'illS 
989. 9 27 22 13. 3 -21 .  285 169. 377 10 82. 95 5. 4 SOOfl!EAST OF LOYALTY !Su\NDS 
990. 9 27 22 10 10. 6 -2 1 .  187 1 69. 235 10 83. 01 4. 9 SOOJliEAST OF LOYALTY ISI.J\.'IDS 
991. 9 28 48. 2 -2 1 . 347 169. 420 JO 82. 90 5. 9 6. 4 SOOJliEAST OF TilE LOYALTY ISIA'IDS 
992. 9 28 25 15. 5 -2 1 .  197 169. 426 10 83. 05 5. 6 SOOJlfEAST OF LOYALTY ISI.J\.'\DS 
993. 9 28 35 51. 6 -2 1 .  257 169. 440 10 82. 99 6. 1 6. 5 SOOJlfEAST OF lllE LOYALTY lSLA'illS 
994. 9 28 50 69. 8 -21 .  287 169. 142 JO 82. 97 5. 3 SOOJllF.t\ST OF TIIE LOYALTY lSLJ\NllS 
996. 9 28 20 3. 9 -2 l .  29 1 1 69. 4 l l  10 82. 95 5. I SOOJlfEAST OF LOY AL TY ISI.J.MJS 
996. 9 28 6 19 13. 3 -27. 191 -66. 995 130 70. 20 4. 3 Q\TAMARCA, ARGBITIN/1 
997, 9 28 21 22. l -2 1 .  308 169. 427 10 82. 94 5. 4 SOOJllEAST OF LOY AL TY ISLA'IDS 
998. 9 28 1 1  44 22. 3 -19. 899 -178. 257 659 87. 15 5. 0 Fin REGI01, 
999. 9 29 5 32 44 .. 4 2. 933 95. 590 35 81. 42 6. 6 SLIIEln..UE, L\'D0.\1:SIA 
1000. 9 29 6 42 34. 2 5. 977 127. 508 22 95. 04 5. 6 5. 2 PHILIPPTh'E ISLANDS REGID.'l 
1001 .  9 29 16 10 7. 4 -28. 456 -176. 989 35 79. 04 5. 1 KERIIADEC ISLA'IDS REGIO:V 
1002. 9 29 17 24 58. 7 -2 1 .  147 169. 244 10 83. 05 5. 3 SOl!lllEAST OF LOY AL 'TY ISIANDS 
1003. 9 29 23 38 0. 6 -2 1 .  295 170. 949 10 83. 34 5. I SOlJTHEAST OF LOY AL 'TY ISLA\'DS 
1004. 9 30 5 23 34. I -49. 4 1 8  163. 951 10 54. 86 6. 4 7. 3 At:CKL'.l'ID ISLA'IDS, NEW ZEAIAND REGION 
1005. 10 13 35 26. 8 -49. 177 164. 029 10 65. to 5. 0 AOCKL\,'ID ISLA 'IDS, NEW ZEALAND REGION 
1006. 10 13 50 24. 4 -3. 240 148. 2 16  10  93. 72 5. 1 5. 5 B!SlWICK SEIi 
1007. 10 16 19 56. 6 -48. 9 10  164. 370 10 55. 43 4. 9 OFF W COJ\ST OF S ISL. N. Z. 
1008. 10 17  31  J l . 3 - 19. 920 -174. 240 JO  87. 9 1  4. 7 TO.',GA 
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Table 2. Continued. 
o .  Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude dist ance 
h m s (deg) (deg) (km) (deg) Mb Ms 
HXl9. 10 2 1 4  39 57. 7 - 1 .  929 99. 679 30 78. 07 5. 2 KEPIJWJA,\/ MEl,'fAWAl REGIC:1\/, INDONESIA 
1010. 10 2 15  33  1. 4 -25. 894 -70. 579 29 72. 66 5. 0 M'l'OFAGJ\STA, am.E 
I O l l .  10 2 15 38 26. 5 -26. 868 -70. 642 29 72. 61 5. 4 1. 6 M'f'OPAGASTA, OlILE 
10 12 .  10  2 16  12  16 .  3 -20. 191 -177. 749 630 86. 97 4. 3 FIJI REGION 
10 13 .  10  2 18  0 8. 3 64. 581 -16l. 768 18 162. 74 6. 2 ALASKA PENINSU!J\ 
1014. 10 2 1 8  3 54. 4 64. 440 -16 1 .  610 46 162. 64 5. 8 AlASKA PFNJNSU!J\ 
1015. 10 3 15  40 10. 0 -2 1 . 517 169. 325 39 82. 7 1 4. 8 sotmlEAST OI' I.OYALli' ISLANDS 
1016. 10 3 1 9  16  12 .  6 -4 1 .  977 172. 962 68 63. 92 5. 3 sotmf ISLM'D OF NEIi' ZEALAND 
1017. 10 3 23 36 1 1 . 9 -2 1 .  446 168. 053 JO  82.  45  5. 4 LOYAL li' IS�\'DS 
1 0 1 8. 10 8 42 4 1 .  7 -19. 97 1 -177. 678 349 87. 20 4. 8 FUI REGION 
1019. 10 4 1 4  28 36. 1 -8. 288 116. 848 1 5  77. 92 5. 7 J..Qll80K REGION, lNDONFSIA 
1020. 10 18  23 55. 1 -21 .  410 -178. 980 622 85. 53 4. 6 FJJ1 REGION 
1021. 10 5 7 17 54. 7 -2.5. 243 1 79. 4 1 1  636 81. 46 6. 0 soom OF TH1l FIJI [Su\J\'DS 
1022. 10 5 g 22 36. 9 -4. 389 101 .  306 35 76. 26 5. 2 sot.mfERN SUMATRA, L\'DO.\'ESIA 
1023. 10 5 20 29 6. 0 -13. 578 -76. 885 47 86. 15 5. 0 NEAR COAST OF rumw. PERU 
1024. 10 5 23 5 47. 5 -13. 651 -77. 0 13  35  86. 12  4. 9 OFF GST CEN PERU 
1025. 10 6 37 13. 9 -1 1 .  964 165. 925 28 90. 97 6. 1 SM'!' A rnuz lSIANDS 
1026, 10  6 3 4 1 .  4 -23. 272 - 177, 265 187 84. 06 5. 2 SOOnt OI' TIIE PIJ1 ISLM'DS 
1027. 10 6 1 2  38 27. 5 -19. 563 -177. 752 342 87. 58 4. 8 FJJJ REGIU\/ 
1028, 10 8 8 18 42. 4 -41 .  832 -16. 4 1 7  10 39. 27 5. L sot.mfERN MID-A1UNTIC RIDGE 
1029. 10 8 16 30 20. l -32. 635 -71 .  533 35 66. 57 1. 8 OFFSIIOOE V AU'ARAISO, CHILE 
1030. 10 8 1 7  JO  36. 2 43. 342 146. 79 1 56 136. 08 5. 8 KIJRIL IS!A'IDS 
103 1 .  10  9 52 24. I -13. 605 -76. 295 50 85. 94 5. l NEAR COAST OF CENlllt\L PERU 
1032. 10 9 3 22 37. 2 -6. 604 7l. 607 10 65. 97 5. 2 011100, ARCHJPEUGO RIJGICl� 
1033. 10 9 8 57 33. 3 -10. 855 162. 060 79 90. 92 5. 2 SOLOMON ISLANDS 
1031. 10 9 1 5  3 41. 2 -4. 794 152. 861 43 93. 80 5. 7 5. 7 NEW BRITA! REGTOi , PAPUA NEW GUWEA 
1035. 10 LO 50 58. 3 -15. 380 -173. 186 14 92. 66 5. 2 TQ\\';A 
1036. 10 JO 5 18 59. 0 -25. 1 16 J79. 745 622 8 1 . 65 4 . 8 sot.ml OI' TIIE PIJI ISLANDS 
1037. 10 LO I I  21 26. 0 -25. 860 179. 601 485 80. 90 5. 0 SOOnt OF THE PlJl !Su\J\'DS 
1038. JO 10 12 25 37. 2 9. 715 91 . 876 30 86. 8 1  5. l NICOllAR ISL, JNDIA REGION 
1039. 10 10 21 6 46. 6 0. 575 120. 4 1 7  52 87. 47 5. l M.INAHASA, SULAWESI, IND. 
1040. 10 JO  23  I I  49. 5 -21 .  221 170. 144 66 83. 2 1  5. 3 sot.mfEJ\ST OI' LOYALli' lSl.;\MJS 
104 1 .  10  I I  4 45 48. 6 -28. 694 -69. 919 105 69. 83 4. 8 ATACMIA, OHl.E 
1042. 10 l l  3 1  55 .  9 -18. 442 168. 982 220 85. 58 5. 3 VA,\'UATU 
1043. 10 l l 16 2.5 6. 4 -49. 168 164. 038 8 55. 1 1  6. 4 AOCKJ..AND IS�\'IJS, NEW ZEALAND REGION 
1044. 10 12 8 23 16. 3 -17. 081 -172. 55 1 36 91. 01 4, 8 TQ\\';A REGION 
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o .  Date Origin time Geographic 
UTC Latitude 
h m (deg) 
1045. 10 12 1 1  33 33. 5 -5. 7 1 6  
1046. to 13 17 45 53. 3 -2 1 .  242 
1047. IO 13 20 20 24. 3 -4. 582 
1048. 10 14 2 I I  4. I - !O. 667 
1049. IO 14 48 44. l -2 1 .  245 
1 050. 10 14 4 58 27. 9 -2 1 .  076 
105 1 .  10  14 t i  2 59. 0 0. 690 
1052. IO 15 21 39 11. 6 -46. 254 
1053. 10 16 13 37 53. 4 --45. 935 
1054. 10 16 18 53 66. 8 -18. 125 
1055. 10 18 23 27 33. 3 2. 801 
1 056. to 19 8 5 50. 4 -24. 045 
l057. IO 20 8 52 41 . 9 -15. 345 
1058. 10 20 l l 58 18. 8 -20. 9 15  
1059. 10 20 19 25 34. 9 5. 315 
1060. 10 20 19 66 20. 8 -36. 4 16 
1061 .  10  20  2 1  10  9. 9 -16. 609 
1062. 10 20 23 40 33. 8 -8. 615 
1063. 10 21 10 24 52. 1 --{i, 325 
1064. 10 21 12 40 4. 3 -3. 303 
1065. 10 21 14 24 20. 0 -3. 576 
1066. lO  21  16  25  34. 1 -3. 633 
1067. 10 22 4 28 10. 4 -21 .  404 
1068. l O  22 6 I I  13. 6 -2. 946 
1069. 10 22 6 1 4  12 .  4 -2. 912 
1070. l O  22  10  24  2 .  7 -16. 103 
1 07 1 .  lO  23  6 1 1  18 .  5 --ti. 292 
1072. 10 23 19 56 17. 0 -2. 022 
1 073. 10 21 13 9. 0  -14. 998 
1074. 10 24 4 31  66.  3 -9. 062 
1 075. 10 24 16 45 63. 2 -12. 029 
1076. lO  25  6 25 31. a -3. 478 
1077. 10 25 7 32 6. 8 -11. 807 
1078. 10 25 13 50 1 . 6  46. 057 
1079. 10 25 15 2 27. 2 -28. 633 
1080. 10 27 16 52. 4 -31. 555 
Table 2. Continued. 
Coordinates Depth Epicentral 
Longitude distance 
(deg) (km) (deg) Mb 
146. 030 51 90. 65 4. 9 
169. 200 40 82. 95 5. 8 
144. 2 19  98 9 1 . 09 4. 7 
165. 970 170 92. 23 4. 6 
169. 127 1 1 0  82. 92 5. 2 
169. 138 43  83 .  09 5. 0 
98. 661  74  80.  23  5. 0 
-76. 291  35 55. 07 6. 2 
-76. 353 10 55. 66 5. 2 
167. 891 146 85. 60 4. 8 
127. 227 33 9 1 . 98 4. 6 
-txi. 528 190 72. 98 4. 7 
-7 1 .  795 133 82. 86 4 . 6 
-178. 368 542 86. 14 4. 6 
126. 289 61  93. 99 5. 1 
-72. 895 36 63. 47 5. 2 
-174. 131 95 91. 28 4. 9 
1 1 1 . 676 1 5  75. 76 4. 8 
154. 753 47 92. 97 6. a 
100. 368 10 76. 98 5. 4 
100. 769 35 76. 86 6. 6 
JOO. 840 22 76. 82 5. 3 
168. 469 10 82. 60 5. l 
1 4 1 . 367 60 91. 64 5. 8 
141. 110 79 91. 68 5. 2 
167. 3 1 1 139 88. 34 4. 7 
154. 725 65 92. 99 5. 3 
99. 883 30 78. ()'1 5. 6 
- 177. 386 :,.t6 92. 12  4 .  9 
106. 717 34 73. 68 1. 8 
-75. 142 120 87. 06 5. 0 
100. 719 33 76. 93 6. 4 
-75. 172 69 84. 54 1. 8 
154. 114 6 141 .  05 5. 9 
-71. 105 43 70. 17 1. 8 
-68. 885 93 66. 75 5. l 
Magnitude Region 
Ms 
4. 5 
5. 7 
6. 4 
4. 9 
E NEW GUINEII REG, P. N. G. 
SOlffilEAST OI' 00 LOYALTY !Su\NDS 
tl'H N CST Nb'!' GUINEA, P. N. G. 
SANTA O!IJZ ISLANDS 
SOI!fl!EAST OI' LOY AL TY ISu\NDS 
SO!.m!EAST OI' LOY AL TY ISu\NDS 
NlAS REGION, lll'IJQ\'ESIA 
NEAR COAST OF AIS�. OllLE 
OFF OJAST OI' AISEN, Qfll.l! 
VANUATU 
MOWCCA SEA 
J!JJ!JY, ARGEi\'fINA 
SO!.mlEllN PERU 
FU1 REGm� 
MINDANAO, PHIL IPPINES 
OFFSHORE BIO-BIO. CHILE 
ffi\'GA 
JAVA, Th'OOJillSIA 
llOUGAINVILl.l! REG IQ'I, PAPI.IA NFoV GUINEA 
KEPUJ.AUM' ME!VTAWAI REG, lt,"D. 
KEPIJLIUM' MEt\'T AWA I REGIQ.\', INDONESIA 
KEPUlJLUM' MENTAWAI REGIQ.\', INOONESTA 
LOYALTY lSI.AllDS 
�ll N CST NEW GUINF.A, P. N. G. 
NR CST NEW GUIN1'.J,, P. N. G. 
VA.\UAT\J 
llOUGAINVILLE REG, P. N. G. 
KEPUJ.AUAN MEN!' AWAI REGION, INDO.�I 
FIJ1 REGION 
SOUTH OF JAVA, INOO'IESIA 
CE\'J"RAL PERU 
KEPULIUAN MINl'AWAI REG, IND. 
NR CST Q,N PERU 
FJ\ST OF TIIE KIJRIL JS1.J,,'IDS 
ATACAMA. OULE 
SAN JUAN, ARGENTINA 
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Table 2. Continued. 
No. Date Origin time Geographic Coordinates Depth Epiccntral Magnitude Region 
UTC Latit ude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
1081. 10  27 2 48 15. 9 -20. 276 -1 77. 678 475 86. 90 4. 5 l'Ijl REGIO.'I 
1082. 10 27 18 36 34. 4 -20. 937 - L78. 927 674 86. 00 5. I FlTI REGI0.'1 
1083. LO  27 23 49 56. 3 42. 1 13 133. 752 449 1 30. 10 4. 3 PRIMOR' YE, RUSS[A 
1084. 10  28 16 24 5. 4 -25. 065 179. 634 456 8 1 . 68 4. 7 SOOl'H OF 1llE HJ1 1SIA'©S 
1085. 10  29 9 23 16. 5 36. 898 29. 3 10 10 106. 1 5  6 .  0 WESTERN l1JRKEY 
1086. JO 30 2 49 56. 6 -4. 831 154. 081 401 91. 17  5. 0 BOCGA ThYlLl.E REG, P. N. G. 
1087. 10 30 17 58 2. 0 -20. 102 -68. 869 96 77. 43 4. 8 TARAPACA, QIILll 
1088. JO  3 1  13 44 19. 5 6 1 .  422 - 178. 126 28 1 55. 13 6. 8 5. 7 ANDREM'OF ISIA\'DS, ALEUTIAN !S. , ALASKA 
1089. JO 31 15 54 42. 6 -2. 992 101. 263 48 77. 57 5. 4 4. 6 SOlJTllERN SIJ\!ATRA, INOO\'ESIA 
1090. 10  3 1  21 15  65. 4 3. 539 -48. 121 IO 92. 28 6. 2 NOR1ll ATI.Ai\'l'IC OOlllt'I 
1091 .  10  3 1  22 6 45. 8 -32. 859 - 178. 348 35 74. 49 5. 3 SOOfll CF KERl!ADEC lS1A1'IJS 
1092. I I  0 5 22. 4 -5. 060 153. 483 79 93. 76 6. 3 1\'EW IRELAND REGTO�, PAPUA NEW GUTh'F.A 
1093. 11 3 20 14. 8 - 17. 678 167. 604 88 85. 95 4. 9 VM'IJATIJ 
1094. u 3 18 6 25. 8 -22. 546 17 1. 168 51  82 .  19 5. 0 SOlJTlIDIST OF LOYAL'IY ISLANDS 
1 095. I I  4 22 56 54. I - 16. 196 l 67. 593 237 87. 37 6. 2 VMllATIJ 
1096. l l  5 14 8 36. I I. 927 1 26. 404 10 90. 87 5. 7 1. 4 MOWOO\ SEA 
1097. I I  6 14 10 13. 7 -1 . 009  120. 569 35 86. 08 6. 1 Sl.lu\\11:SI, Il,'D. 
1098. 1 1  6 17 28 15. 7 -25. 347 - 1 79. 815 398 81 . 5 1  4 .  5 SOOlll OF 1llE FIJ1 ISIA'\DS 
1099. I I  7 9 9 52. 2 -33. 515 - 179. 431 50 73. 65 5. 2 soom OF KERl!ADEC ISIA\'DS 
1 100. 11 1 15 6 16. 4 -24. 210 -69. 552 73 73. 8 1 6. 0 A.Vl'OFAGASTA, OIILE 
1 10 1 .  1 1  B 6 16  52. 0 -21. 263 - 178. 044 109 85. 86 4. 5 F I J l  REGION 
1 102. I I  8 7 44 3 1 . 1 -55. 929 -27. 927 90 31. 57 5. 3 SOOTH SA.\'DWIOI lSL RF.GIG'/ 
1 103. I I  9 6 54 3. I -6. 645 104. 500 10 75. 19 4. 9 SU1iDA STRAIT, LWO.\'.ESIA 
1 104. I I  9 JO 39 10. B -22. 869 1 72. 145 35 82. 12 5. 1 SOlJTllEAST OF LOYALTY ISlAhllS 
1105. I I  9 2 1  26  17. l -56. 236 -27. 307 140 31. J J  6. I. soum SA.'IDWIOI ISL REGION 
J I06. 11 10 2 43 46. 6 -8. 636 107. 884 35 74. 56 6. 2 JAVA, INOO\'ESIA 
1 107. I I  1 1  7 37 36. 6 -21. 572 175. 303 37 84. 12  6. 2 SOUJ'II OF TI!E FIJ1 ISL.Al.OS 
1 108. II I I  21  68 12 .  1 -32. 048 -68. 289 1 07 66. IO 4. 6 SM' JUAN, ARGOOINA 
l l09. I I  1 2  36 36. 6 3. 827 1 26. 061 29 92. 52 5. I KEPIJLAJJA.� TA!AUD, Th'OOl'ESIA 
1 1 10. I I  1 2  1 6  24 2. 0 -4. 074 1 52. 683 35 94. 42 4. 9 NEIi BRITAIN REG, P. N. G. 
1 1 1 1 . I I  12  18  12  25. 3 - 1 4. 455 167. 203 187 88. 91 4. 8 VANUATIJ 
1 1 12. I I  12  19  52  4 .  0 -25. 477 - 179. 561 419 Bl .  41 4. 3 SOlJTli OF TI!E FIJI ISul.'IDS 
J I  13. l l  12 22 14 27. 4 -3. 014 14 1. 327 38 9 1 . 66 4. 8 ii,.'\\' GUINEA, PAPUA NEW GlJTh'E,\ 
l lM. I I  1 4  29 55. 0 I. 500 127. 084 100 90. 71  6 .  6 IWJWIERA, L\'00"1:SJA 
1 1 16. JI 1 4  16  10 50. 4 -22. 204 -69. 869 10 76. 79 6. 8 7. 4 ANTOFAGASTA, Qllill 
ll l6. I I  1 4  17  18  45. 5 -23. 1 47 -70. 008 16 74. 95 5. 0 AJl'l'C)FAGASTA, OIIIB 
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No. Date 
1 1 1 7. I ]  1 4  
1 1 18. l l  14 
1 1 19. l l  14 
l l20. 1 1  1 4  
1 12 1 .  I I  14  
1 122. J I  1 1  
1 1 23. II 15 
1 124. I L  15  
1 125. I I  1 5 
1 126. II 15 
1 1 27. l l  1 5  
l l28. I I  1 6  
1 129. 1 1  1 5  
1 130. l l  1 5  
1 1 3 1 . 1 1  16 
l l 32. 1 1  16 
1 1 33. J I  16 
1 134. l l  16 
1 135. 1 1  1 6  
1 1 36. l 1  16 
1 1 37. l l  17 
1 1 38. 1 1  17 
1 139. I I  17 
1 1 40. I I  1 7  
1 111. 1 1  17 
1 142. 1 1  18 
1 1 43. 1 1  18 
1 141. 1 1  18 
1 145. ll 18 
1 146. 1 1  18  
1 147. I I  1 9  
1 118. l l  l9  
1 149. I I 19 
1 160. 1 1  19  
1151 .  I I  20 
1 152. II 20 
Origin t ime 
UTC 
h m 
17  44 
17 53 
17  56 
18 47 
18 55 
19 17 
46 
5 I O  
1 1  1 4  
15  
15  1 5  
15  45  
17  1 8  
2 1  1 2  
3 1 3  
7 52 
8 42 
1 4  34 
17 6 
22 12 
3 7 
18 4 
1 8  13  
19  59 
22 17 
0 3 1 
2 
1 4  42 
15 21 
22 42 
16 20 
18 19 
20 21 
20 32 
0 6 1  
1 56 
4. 3 
29. 8 
51. 2 
53. 2 
19. 3 
24. 6 
35. 4 
9. 5 
51. 3 
8. 7 
49. I 
49. 8 
22. 5 
25. 8 
0. 0 
2 1 .  0 
4 1 .  0 
7. 2 
22. 2 
14. 8 
32. 5 
38. 9 
13. 4 
23. 3 
32. 7 
69. 2 
38. 3 
66. 8 
53. 2 
12. 4 
3. 5 
19. 9 
8. 3 
47. 9 
10. 2 
24. 7 
Geographic 
Lat itude 
(deg) 
-23. 216 
-23. 243 
-23. 230 
-I I. 626 
-22. 736 
-22. 374 
-23. 181 
-31. 020 
-23. 175 
-22. 813 
-22. 641 
-22. 989 
-22. 842 
-22. 877 
-2. 271 
-5. 528 
-22. 604 
-23. 38 1 
-22. 074 
-23. 726 
-22. 970 
-23. 197 
-23. l76 
-23. 186 
-23. 106 
-2 1 .  637 
-18. 518 
-54. 990 
-22. 912 
-27. 343 
-21 .  960 
-22. 923 
-22. 989 
43. 541 
-23. 036 
-21. 891 
Table 2. Continued. 
Coordinates Depth Epicentral Magnitude Region 
Longitude distance 
(deg) (km) (deg) Mb Ms 
-70. 526 38 75. 05 5. 7 ru\'TOFAGASTA, am.E 
-70. 538 34 75. 03 4. 9 ru\'TOFAGASTA, am.E 
-70. 501  49 75. 03 4. 6 11,\'TOFAGASTA, OULE 
166.  205 63 91. 47 5. 3 SANTA Cl!UZ lSIJ\l\'DS 
-70. 350 32 75. 44 5. 0 OFl'SIIORE Ai\'TOF'AGASTA, 0111.E 
-69. 933 48 75. 65 4. 8 ru\'l'Ol'AGASTA, QJILE 
-70. 515 14 75. 08 6. 0 ru\'TOFAGASTA, DIILE 
59. 355 10 39. 74 4. 8 SQIJllll\EST INDIAN RIDGE 
-70. 766 27 75. 17  5. 0 OFFSHORE A,\'TOFAGASTA, UflLE 
-70. 314 27 75. 36 5. 9 OFFSI IORE ,WTOFAGASTA, CHILE 
-70. 1 62 28 75. 47 5. 6 Ai\'TOFAGASTA, OIILE 
-70. 647 36 75. 30 4. 8 OFFSHORE 111\'TOFAGASTA, OIILE 
- 175. 199 40 84. 87 5. 8 Tll.\'GA l!EGI0),/ 
-70. 679 35 75. 42 1. 9 OFFSHORE ru\'TOl'AGASTA, DIILE 
-77. 804 123 97. 15 6. 3 PERIJ-EruAOOR BORDER REGIO: 
1 5 1. 686 41 92. 72 5. 3 NB\' BRITAIN REG, P. N. G. 
-70. 321 22 75. 65 6. 4 OFFSHORE Al\'T{ij'AGASTA, QULE 
-70. 466 29 74. 88 5. 0 ANTOFAGASTA, Olll.E 
-69. 828 6 1  75. 90 4. 7 M'f'OFAGASTA, 001.E 
-179. 849 481 83. 09 4. 9 SOOTH OF 1l{E FJJT ISI.Af\IlS 
-70. 195 33 75. 18 5. 1 A>\'TOF AGASTA, Olll.E 
-70. 7 1 7  29 75. 13 1. 9 OFFSHORE Ai\'fOFAGASTA, OIII.E 
-70. 624 JO 76. 12 5. 2 OFFSHORE M'fOFAGASTA, 0111.E 
-70. 688 36 75. 13 4. 7 OFFSHORE M'TOFAGASTA, 0111.E 
-70. 605 32 75. 15 5. 0 A>\'l'OFAGAST A, (l{Jl.E 
-176. 590 161 85. 78 4. 8 FIJT REGION 
-69. 461 64 79. 1 1  5 .  5 TARAPACA, OULE 
-129. 670 10 55 .  72 4 .  9 PAClFlC-A,\ll'ARCTIC RIDGE 
-70. 716 17 75. 40 5. l OFFSIIORE A.\'TOFAGAST A, OIILE 
-63. 388 564 68. 87 4 . 4 SAl\'TIAGO oa ESTERO, ARG. 
173. 439 10 83. 31 5. 5 6. 7 Vru\'UAnJ REGION 
-70. 643 16  75, 36  4 .  9 OFFSHORE ru\'f'OFAGASTA, ClilLE 
-70. 692 17  75. 32 4. 8 OFFSHORE ru\'TOPAGASTA, OUIJl 
-127. 507 10 l53. 59 5. 4 5. 2 OFF TIIE COAST OP OREGON 
-70. 070 35 75. 07 4. 9 ANTOFAGASTA, CHILE 
-70. 009 51  76. 13  5. I 111\'TOFAGASTA, OilLE 
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Table 2. Continued. 
No. Date Origin t ime Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude d istance 
h m (deg) (deg) (km) (deg) Mb Ms 
1 1 63. I I  20 1 1  46 28. 8 32. 67 1 1 40. 756 43 124 .. 43 5. 2 lZU 1SLAMlS, JAPAN REGlCl'I 
1 15<1. l l  20 .l3 1 0  49. 6 -22. 747 -66. 266 228 74. 10 4 . 6 JUJUY, ARGENTINA 
1 155. I I  20 15 28 29. 0 -29. 744 -] 77. 925 59 77. 61 5. 9 KEfillADEC ISLANDS, 1\1:W ZEALAND 
1 156. I I  20 16 44 32. 2 -23. 1 57 -70. 460 39 75. 09 5. 2 MTOPAGASTA, QillE 
1 157. l l  20 17 55 53. 0 -22. 848 -70. 447 24 75. 37 5. 7 OFFSHORE At\lTOFAGASTA, CfULE 
1 158. 11 20 22 38 33. 0 -22. 945 -70. 643 35 75. 34 4. 8 OFFSHORE ANTOFAGASTA, Cf!1LE 
l !59. l l  20 22 59 28. 5 -4. 338 101 . 260 35 76. 29 5. 4 SOOTIIE!t\/ SU\!ATRA, INDONESIA 
1 160. 11 21 3 30 1 3. 2 3. 054 96. 310 41 Bl. 76 5. l �'ORTHERN SU\!ATRA, INOO\'ESIA 
1 16 1 .  l l  2 1  6 48 29. 6 -21 .  055 -179. 232 606 85. 82 4. 8 l'!Jl RECIO.\/ 
1 162. 11 21 8 9 14. 4 -32. 889 -179. 232 53 74. 29 5. 2 SOI/TH OF KER.lfi\JJEC ISu\Nll> 
1 163. I I  2 1  12 55 5. 1 -21. 807 -68. 397 1 16 72. 88 5. 6 SALT A, AACINl'INA 
1 164. 1 1  21  14  39  56. 2 2. 141 1 27. 801 77 9 1 . 85 5. 0 MOWCQ\ SEA 
1 1 65. 1 1  2 1  19  4 I. 4 7. 688 93. 678 35 85. 39 4. 9 NIOJBAR ISL, IND IA REGION 
1 166. 1 1 2 1  20 30 4. 4 L 553 126. 421  4 1  90 .  52  5 .  2 MOun:A SEA 
1 167. I I  22 8 18 29. 7 -5. 795 147. 113 73 90. 94 6. 0 !'ASTERN NEW GUL\'E/1 REG, PAPUA NEW GUINEA 
1 168. 1 1  22 10 38 56. 7 51. 1 83 -179. 755 47 154 .. 49 5. 4 ANDREAi�OI' JSl;INDS, ALEUTIAN lS. , AIJISKA 
1 1 69. 11 22 20 30 19. 3 -19. 131 168. 793 32 84. 87 6. 1 VMlJATIJ 
1 170. I I  23 12 38 5 1 .  3 - 17. 699 -174.  924 35 89. 96 5. 3 TO.\'GA 
1 17 1 .  I I  23  19  18  17. 1 -53. 201 9. 140 10 20. 90 5. I 4. 9 SOOT! !WEST OF Af'RIQ\ 
l l 72. l l  24 5 2 7. 6 -23. 742 -68. 769 95 73. 99 5. 6 M'l'OFAGASTA, a!ILE 
1 173. l l  21 10 2. 4 -2. 026 128. 017 35 87. 76 5. 3 CERAll SEA, l.NOO\'ESJ A 
1 1 74. l l  24 10 16 9. 2 -56. 582 158. ll4 10 46. 90 5. 3 MACQUARIB JSu\ND REGION 
1 175. l l  25 48 38. 7 -7. 327 156. 088 118 92. 45 4. 7 S0Llli10N ISLANDS 
1176. 1 1  25  1 1  26  14. 1 -25. 735 178. 230 65<1 80. 73 5. 0 SOOTH Of' 11lE FIJI ISLANlX> 
1 1 77. 11 25 16 2 18. 7 -8. 294 1 18. 360 43 78. 45 6. 2 6. 3 Sl.lllllt\WA REGION, INOO\'ESIA 
1 178. 1 1 25 20 28 25. 4 -16. 166 -173. 047 35 91. 8 1  5 .  I TO�GA 
1 1 79. II 25 21 18 4. 8 -29. 493 -179. 093 251 77. 63 4. 9 KERMADEC ISLAi\llS REG IQ\/ 
1 180. II 25 22 50 33. 6 -16. 248 -172. 922 35 9l. 76 6. 3 SilillA ISLANDS REGIO.\/ 
1 18 1 .  I I  26  2 3 1 58. 2 -8. 221 1 18. 592 35 78. 60 5. 1 Sllllllt\WA REGIQ\/, lJl'J.XlNESIA 
1 182. I L  26  6 14  56. 0 -22. 486 -6!1. 929 28 75. 64 5. 0 M'TOFAGASTA, QU . LE 
1 183. I I  26 6 44 6. 4 0. 330 97. 02 1 37 79. 37 5. l NIJ\S REGIO.\/, JNOONESIA 
1 184. II 26 6 58 54. l -22. 772 -70. 5<19 35 75. 47 4 .. 8 OFFSHORE ANJ'OFAGASTA, CfULE 
1 185. I I  26 8 14 64. 4 -8. 189 1 18. 710 35 78. 67 5. 4 Slllll!A�'A RECIO.\/, L\/00\'ESIA 
1 186. I I  26 I I  3 48. 6 -2. 228 100. 4.52 35 78. 03 5. 2 KEl'UI.AUAN MENTAWA! REC, IND. 
1 187. II 26 13 6 1  39. 4 37. 407 14 1 . 672 39 128. 98 6. 7 6. 5 �'EAR TIIE EAST COJ\ST OF' HO.\'SHU, Ji\PAN 
l l88. I I  27 0 48 39. 8 -22. 870 -70. 607 35 75. 10 5. 1 OFFSHORE 1\t\'fOFAGASTA, QIILE 
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No. Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
I L89. I I  27 3 34 12. 3 -22. 944 -70. 181 30 75. 20 5. 0 ANl'OFAGASTA. OIILE 
1 190. I I  27 9 24 12. 6 - )9, 255 -]77. 752 556 87. 88 5. 2 FUT REGm� 
1191. 1 1 27 IO 13 49. 9 -L 296 -13. 208 12 76. OB 5. 6 NOITTH Of' ASCENSION ISU.\'11 
1192. I I  27  12  62  62. 0 -7. 409 128. 693 156 82. 94 5. 0 KEPUIJ,UAN ll,\RAT DAYA, L\'11. 
1193. 1 1  27 15 46 10. 8 -1. 588 100. 471 35 78. 64 5. 3 SOOJ'IIER,� SW/\ 11lA, 1N00).'ES1A 
1 1 94. 11 28 10 5 59. 2 -2. 348 100. 437 52 77. 91  5 .  0 KEPUIJ,UAN l,IENTAWAI REG, L\ll. 
1 195. I I  29 2 69 10. 3 -21. 129 33. 147  LO  48. 0 1  5 .  2 110'"!.Al!BIQUE 
ll96. 1 1  29 8 46 38. 0 --56. 332 -28. 276 188 3 1 .  38 5. I SOOTII S/INDWI Ql ISL REGm� 
1 197. 1 1  29 9 3 14. 7 4. 428 127, 884 107 93. 73 5. 0 KEPUIJ,UJ\N TALAUD, INOO'IESIA 
1 198. I I  29 19 0 19. l 14 . 943 -61 .  244 146 107. 60 6. 8 MARTINIQUE REGION, WINDWARD ISU.\'IIS 
1199. I I  30  I I  47. 1 - l l. 023 162. 294 46 90. 83 5. 2 SOLOl!W ISUll'DS 
1200. 1 1  30  17  2 49. 6 -3. 649 131. 375 29 87. 44 4. 8 CERAll SF.A, ll\'OONESlA 
120 1 .  12  44 32. 3 1. 997 97. 908 46 8 1 .  23 6. 7 NlAS REGION, IN00�1A 
1202. 12 3 35 40. 7 -54. 3 17  159, 086 10 49 .  1 8  5. 3 MACQUARIE 1SIJ\ND REGIO:S 
1203. 12 16 9 67. 2 -2 1 .  488 -176. 310 76 85. 98 6. I FIJI REGIO.� 
1204. 12 23 27. 4 -7. 184 1 05. 793 42 76. 1 2  6. 3 JAVA, INOO\'ESIA 
1205. 12 23 49 27. 8 -1 6. 863 - 173. 601 45 9 1 .  03 5. 1 TO.\GA 
1206. 12 6 33 17. 8 -2. 273 100. 607 51 78. 00 6. 4 KEPIJIAlJAN !IENTAWAl REGIO.'I, lNOO).'FSlA 
1207. 12 16 67 4 1 .  4 -2 1 .  048 - 1,79. Oi l 696 85. 87 4. 8 nn REGim 
1208. 12 4 3 37 8. 8 1. 992 126. 203 97 90. 86 5. 6 MOU.n:A SEA 
1209. 12 16 48 46. 6 -B. 625 122. 607 112 79. 62 6. I FI.ORllS REGION. Il\'00.',ESIA 
12 10. 12 19 56 57. 5 - 17. 510 -70. 205 47 80. 27 5. 2 S PERU 
12 1 1 .  12 5 8 16  1 3. l -66. 538 -28. 08 1 259 3 1 .  1 6  4. 7 SOUTII SANDW101 ISL REGION 
1212. 12 6 1 1  12. 1 -23. 261 -70. 625 26 75. 0 1  6. 1 ANTOFAGASTA, OUI.E 
12 1 3. 12 6 16 31. 6 -7. 264 155. 972 40 92. 47 6. 1 SOLOIIQ:\ 1SLM'DS 
12 14. 12 6 2 1  43  47. 2 1 2. 276 1 25. 427 39 100. 1 7 5. 4 SMfAR, PHILIPPINES 
1215. 12 10 45 53. 7 - 10. 026 1 13. 182 10 75. 1 1  5. 1 SOUTH OF JAVA, Ill'OO\'ESIA 
1216. 12 18 21 42. 3 -1. 468 141. 1 4 1  98 9 1 . 17 4. 9 NR N CST NEW GUINEA, P . .  G.
1217. 12 8 8 16  57. 9 - 19. 101  -68. 883 l l8 78. 37 1. 5 T ARAPACA, OllIB 
1218. 12 JO 12 13 33. 2 -3. 656 111 .  330 35 92. 00 5. 5 NR N CST NEIi' GUINr:A, P . •  G.
1219. 12 10 14 28 9. 6 -7. 486 -75. 728 131  9 1 .  55  4. 7 t«JRT!!ERN PERU 
1220. 12 10 22 4 24. 2 - 1 6. 666 1 73. 271 10 89. 35 6. 0 Fin REGIO'I' 
122 1 .  12  1 1  17  20  58. 5 -62. 060 -66. 155 36 38. 66 5. 7 5. 4 SOUTilERN PAC IFIC OCEAN 
1222. 12  l l  17  46 I . I -30. 198 - 1 77. 845 63 77. 18 6. I KERMADEC ISL, � ZllALI.IID 
1223. 12 12 6 29 23. 4 5 1 .  239 160. 600 601 144. 16 1. 6 SEA OF OKHOTSK 
1224. 12 12 17 35 5. 8 60. 738 1 73. 390 10 161 .  82 6. l 1, 7 soum OF TIIE ALEUTIA,'I ISLANDS 
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o. Date Origin time Geographic Coordinates Depth Epicentral Magnitude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
1225. 12 1 3  8 33. 2 -30. 208 - 1 77. 511 31 77. 23 6. 0 KERIIADEC ISL, �'EW 7.EAu\NJJ 
1226. 12 13 2 59 42. 8 -26, 790 - 176. 482 40 80. 77 4. 9 soom OF TIIE FIJI ISUu\'DS 
1227. 12  13  6 20 25. 5 -23. 167 -70. 510 4 1  75. 10  5 .  6 6. 8 A.�FAGASTA, CHIUl 
1228. 12 13 5 35 26. 8 -23. 091 -70. 531 37  75. 1 7  5 .  3 Al'ffOF AGAST A. O!Il.E 
1229. 12 13 7 1 1  58. I -3. 084 129. 812 35 87. 1 1  4 .  9 SERA\!, lNOONESIA 
1230. l2 1 3  15 51 29. 4 -15. 178 - 172. 402 33 92. 90 6. 0 5. 9 SA.\IOA ISLANDS RF.GION 
1 23 1 .  12  2 1  3 10 67. 2 -57. 727 - 14 1 .  394 JO 53. 26 5. 0 PACIFIC-ANTARCTIC RltX::E 
1232. 12  21 7 23 36. 4 51 .  265 -178. 970 35 151. 82 6. 7 Ai\'DREANOF lSUu'IDS, ALEUTIAN IS. , ALASKA 
1233. 12 2 1  7 24 36. 6 51. 336 - 178. 963 35 154. 88 6. 0 6. 1 i\NDREANOF 1SLANOO, ALEUTIAN IS. , ALASKA 
1234. 12 22 2 22 7. 8 -22. 977 -1 14. 232 10 85. 99 5. 5 F.ASTllR ISW,'D RF.GION 
1236. 12 22 4 50 43. 3 -17. 2 1 1  - 174. 069 84 90. 60 5. I TONGA 
1 236. 12 22 7 1 1  9. 3 -2. 373 139. 092 27 91. 38 6. 0 6. 1 �EAR THll NOR'lli COAST OF PAPUA, Thro\'ESIA 
1237. 12 22 12 26 18. 8 2. 108 96. 836 32 8 1 . 0 1  5. 6 6. 9 SOIJTI!ERN Sl.llfATRA, 1NDO,\'ESIA 
1238. 12 23 12 56 13. 3 -4. 044 39. 2 1 5  JO  64. 96 5. 0 l(B;YA 
1239. 12 23 13 10 29. 2 -8. 942 123. 730 118 79. 77 6. 4 FLORES RF.GT0.'1, INDONESIA 
1 240. 12 23 13 45 27. 5 -2. 755 36. 168 10 66. 28 5. 4 4. 6 TANZANIA 
124 1 .  1 2  23  15 47 22. 2 4. 048 125. 290 179 92. 45 4. 9 KEPlJL,\lJAN SANGil!E, INOO.\'ESIA 
1242. 12 24 7 12 5. 7 53. 9 1 1  1 6 1 .  351  36 150. 15 5. 0 OFF E CST KAMCHATKA, RUSSIA 
1243. 12 24 10 43 48. 4 -26. 628 - 176. 100 45 81 . 00 5. 2 SOIJTH OF THE FIJI ISLA.l\'DS 
1244. 12 24 20 56 20. 6 -4. 464 101 . 092 36 76. 12 5. 2 SOlITHERN SU\IATRA, 111'00'.'iESIA 
1245. 12 24 2 1  2 1  51. 4 -4. 273 101. 248 38 76. 35 5. 3 SOlFl1iERN SU\IATRA, INDOOESIA 
1246. 12 25 48 50. 3 - 17. 64.9 - 178. 451 508 89. 31  5. 0 FI JI REGIO.\' 
1247. 12 26 12 15 66. 1 -22. 995 -70. 133 50 75. 13  4. . 9 M'l1lFAGASTA, CHIUl 
1248. 12 25 16 20 62. 4 -19. 457 -69. 050 1 13 78. 10 5. 7 TARAPACA, OUl.ll 
1249. 12 26 6 6 8. 2 -22. 049 -176. 44 1 1 61 85. 4 1  5 .  3 SOlJTil or TIIE FIJI 1SW(l)S 
1250. 12 26 6 38 25. 6 -6. 557 153. 235 1 7 1  92.  26 4. 7 ll'EW BRlTAL'l REG, P. N. G. 
1251 .  12  26  14  57 1 . 9 -23. 802 -179. 599 477 83. 07 1. 7 SOOTH OF THE FIJI JSLAKIB 
1252. 12 26 15 37 5. 0 -7. 447 130. 685 10 83. 65 4. 7 KFJlUl./\1.iA.'l Ti\NL\1BAR REG, L'iD. 
1253. 12 26 1 7  1 2  45. 2 -5. 392 13 1 .  1 78 1 7  85. 74 5. 5 BM'DA SEA 
1254. 12 26 23 40 52. 7 -22. 345 -68. 330 97 75. 1 5  5. 7 ANTOFAGASTA, (]{11£ 
1265. 12 27 6 36 I. 4 -5. 476 147. 074 1 99 91 . 23 4. 9 E � GUINl!A REG, P. N. G. 
1256. 12 27 1 1  44 29. 0 -63. 134 150. 047 10 39. 22 6. 1 BALLEN\' l SI.ANDS RFJ;IG'l 
1267. 12 27 13 27 49. 2 -23. 573 179. 881 623 83. 18 4. 7 sotml 01" TIIE FIJI ISLJ1!\1lS 
1258. 12 27 16 13 6. 0 52. 362 - 168. 335 20 169. OJ 6. 2 FOX ISUu\'DS, ALElITlilN ISIJ\KIJS, ALASKA 
1259. 12 27 15 27 2. 6 52. 425 -168. 314 35 159. 07 6. 2 FOX !Si..Mn,, ALEUl'lAN ISu\NJJS, ALASKA 
1260. 12 27 15  53 44. 5 6 1 . 642 1 78. 640 85 154. 35 5. 4 RAT ISLANDS, ALEtrrIAN ISLANDS, ALASKA 
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Table 2. Continued. 
No. Date Origin t ime Geographic Coordinates Depth Epicentral Magn itude Region 
UTC Latitude Longitude distance 
h m (deg) (deg) (km) (deg) Mb Ms 
1261 .  1 2  'l1 17 52 16. 3 9. 686 126. 205 75 97. 91 5. 4 MINDANAO, PHILil'l'Th.'ES 
1 262. 1 2  28 4 1 1  20. 8 -13. 641 166.  55 1  44  89. 54  5 .  3 5. 4 VM1JA11J 
1 263. 12 28 5 24 16. 4 5. 410 95. 924 2 1  83. 88  6. 2 NOimiERN SUMATilA. INDONESIA 
1 264 . 12 28 5 24 16. 4 6. 4.IO 95. 924 2 1  83. 88  6 .  2 NORTIJERN SIJ1!All!A, INDONESIA 
1 265. 12 28 18 37. 7 -38. 760 176. 281  89 67. 7 1  6. 0 :oITTII ISIAND OF NEW ZEAL-IND 
1 266. 12 28 2 1  69 42. 0 - 19. 434 -173. 977 35 88. 44 6. 0 TO:l'GA 
1267. 1 2 30 26 25. 7 -5. 795 130. 125 169 84. 99 1. 9 llM1JA SEA 
1268. 1 2  30 6 21 2. 5 - 19. 390 -173. 866 38 88. 60 6. 3 TQ.\'GA 
1269. 12 31 9 36 5. 5 -9. Z37 1 14 .  473 41 76. 20 4. 7 soon! OF BALI, I IOO\'ESIA 
1 270. 1 2  3 1  10  39 44. I -14. 747 -75. 349 28 84. 56 6. 0 NEAR TIIE COAST OF CENrnAL PERU 
1.271. 1 2  31 IO 59 3. 4 -14. 719 -75. 371 32 81. 60 5. 0 NEAR TIIE ClJAST OF CENTRAL PERU 
